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ISOLATION OF SUBTERRANEAN ZONES 

Cross Roferenoe To Relatad Applications 

This application is a oontlnuatioivin-pBrt of U.S. patent application serial number 
5 09/969.922. attorney docket number 25791.69, filed on 10/3/2001. that was a 
oonlirantion-favpaft of U.S. patent appUcation serial number 09/440.338. attorney 
docket number 25791.9.02. filed on 11/15/1999, that issued as U.S. Patent No. 
6,328,113. that dahned the benem of the filing date of U.S. pre>vislonal patent 
application serial number 60/108.558, attorney docket number 25791.9, filed on 
10 11/16/1998. the disctosures of which are incorporated herein by reference. 

The present application is related to the foltewing: (1) U.S. patent application serial no. 
09/454.139. attorney docket no. 25791.03.02. filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913. attorney docket no. 25791.7.02. filed on 2/23/2000, 

15 (3) U.S. patent application serial no. 09/502,350. attorney docket no. 25791.^.02. filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440,338. attorney docket no. 
25791.9.02, filed on 11/15/1999. (5) U.S. patent application Serial no. 09/523.460. 
attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. (7) U.S. patent 

20 applkaUon serial no. 09^11,941. attorney docket no. 25791.16.02, filed on 2/24/2000, 
(8) U.S. patent application serial no. Od/588.946. attorney docket no. 25791.17.02. filed 
on 6/7/2000. (9) U.S. patent appUcation serial no. 09/559.122. attorney docket no. 
2579123.02. filed on 4/26/2000. (10) PCT patent appltoation serial no. 
PCTAJSOO/18635. attorney docket no. 25791.25.02. filed on 7/9/2000. (11.) U.S. 

25 povisional patent application serial no. 60/162.671, attorney docket no. 25791.27, filed 
on 11/1/1099, (12) U.S. prwristonal patent appiteation serial no. 60/154,047. attorn^ 
docfcetno. 25791.29, filed on 9/16/1999, (13) U.S. provisional patent application serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provisional patent application serial no. 60/159,039. attorney docket no. 25791.36. filed 

30 on 10/12/1999. (15) U.S. proviskinal patent application serial no. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provisional patent application serial 
no. 60/212.359. attorney docket no. 25791.38, filed on 6/19/2000. (17) U.S. prbvistonal 
patent application serial no. 60/165.228, attorney docket no. 25791.39. filed on 
11/12/1999. (18) U.S. provisional patent application serial no. 60/221,443. attorney 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221.645, attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent appUcatton serial no. 60/233.638. attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent application seHal no. 60/237,334. attorney 
5 docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional patent applk»tion senal 
no. 60/270,007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provistonal 
patent application serial no. 60/262.434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent applieatton serial no. 60/259.486. attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional patent application serial 

10 no. 60/303,740. attorney dodiet no. 25791.61. filed on 7/6/2001; (26) U.S. provisional 
patent applicaHon serial no. 80/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 25791.67. filed on 9/6^001; (28) U.S. iwovisfonal patent application serial 
no. 60/3318,386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

15 utility patent applicatnn serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001. \he disck>suros of wt)k;h are incorporated herein by reference. 

Background of ttra Invention 

This inventton relates generally to oil and gas exptoiatkm. and in partlcula' to isolating 
20 certain sut>tenanean zones to facilttate oil and gas ejcptoratton. 

During oil exptoration. a wellbore typically traverses a number of zones within a 
subteranean formatton. Some of these subterranean zones will produce oil and gas, 
while others will not Further, it is often necessary to isolate subterranean smes from 
25 one another in order to fedOtate the expkiFatkm for and productton of oil and gas. 
ExtsSng methods for isolating subtenanean production zones bi order to fadHtate the 
exploratkm for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or more of the limitattons of the 
30 existing processes for isolatihg subtenanean zones during oil and gas exploratton. 

Summary of tite Invention 

According to one aspect of the present invention, an apparatus is provkJed ttwt 
inchJdes a zonal isolatkm assembly including: one or more solM tubular members, each 
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solid tubular member including one or more external seals, one or more perforated 
tubular memtiers coupled to the solid tutHilar members, one or more flow contrcd valves 
operaUy coupled to the perforated tubular members for controlling the flow of fluidic 
materials ttirough Vhe perforated tubular members, one or more temperature sensors 

5 operabty coupled to one or mm of the perforated tubular members for monitoring the 
q)erathig temperature withih the perforated tubular members, one or more pressure 
senstm operably coupled to one or more of the perforated tutHjiar members for 
monltoririg the operating pressure within tt\e perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control vahres, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tubular members are formed by a radial expansion process perfomned within the 
welibore. 

Acooniing to another aspect of the present fnvention» a method of Isolating a first 
subtenanean 2X)ne from a second subterranean zone in a welibore is provided that 

20 includes posRIoning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
wttMn the w^ibore, the perforated tubulars treversing the second subtenanean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
witMn the welibore, fluldidy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the first subterranean zone to the second 
siibterranean zone within the welibore external to the solid tubulars and perforated 
tububrs, nrtonftoring the opierating temperatures, pressures, arid flow rates within one 

r 

or more of the perforated tubulars, and controlling the flow of fluidic materials through 
the perforated tubulars as a function of Vne monitored operating temperatures, 
30 pressures. ar>d flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subtenanean zone in a welibore, at least a portion of the welibore 
Indud^ a casing. Is provicted that includes positiorung one or more solid tubulars 
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within the welltxm, positioning one or more perforated tubulars within the wellbore. the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the welibore, fluididy 
coupling the solid tubulars with ttie casing, fluididy coupling the perforated tubulars 
5 with the solid tubulars, fluldiciy isolating the produdhg subterranean zone firom at least 
one other subten^nean zone within the weilbore, fluididy coupling at least one of the 
perforated tubulars with tfie produdng . subtenranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars. 
and controlling the flow of fluldic materials through the perforated tubulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

Aocx)rdjng to another, asped of the present Invention, a system for isolating a first 
subteranean zone from a second subterranean zone in a wellbore is provided that 
includes means for positibning one or nriore solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to Oie second subtenanean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or ftiore of the perforated tubulars, 
and means for controlling the flow oflHuidlc materials through the perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
- from a produdng subterranean zone in a wellbore. at least a portion of the welibore 
including a casing, is provided that indudes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
30 within the wellbore, the perforated tubulars traversing, the produdng subtenranean 
zorie, means for radially expanding at least one of the solid tubulars and the perforated 
hibulars within the welltore, nr^ans for fluididy coupling the solid tubulars with the 
casir^, nneans for fluididy coupling the perforated tubulars v\rith the solid tubidars, 
means for fluididy isolating the produdng subterranean zone from at least one other 
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subterranean zone within the weilbore. means for fluidicly coupling at ieast one of VhB 
perforated tubulars with the produdng subtenanean 2one» means for monitoring the 
operating temperatures* pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of ftuidic materials through the perforated 
5 tubulars as a function of the rnpnitbred operating temperature, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assehibly including: one or more solid tubular memt)ers. each 

10 solid tubular member including one or more external seals, one or more perforated 
tubutar members each including radial passages coupled to the solkl tubular members, 
and one or more solid tubular liners coupled to the int^or surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

15 least one of the solid tubular members and the perforated tubular members are fomned 
by a radial expansion process performed withm the weHbore, and the solid tubular 
liners are fbmied by a radial expansion process perfonmed within the weilbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenranean zone from a second subteiranem zone in a weilbore is provided that 
includes positioning one or mora solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean »ne, positioning one or more perforated tubulars 
. each including one or more radial passages within the weilbore, the perforated tubulars 
traversing the second subterranean zone, radtelly expanding at least one of the sioild 
25 tubulars and perforated tubulars within the weilbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of orie or more of the perforated tubulars, and radially 
30 expar^dlng and plastically deforming the solid tubular liners within the interior of one or 
more of the perforated tubulars to fluididy seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracUng materials 
from a piodudng subterranean zone in a wellbore. at least a portion dl the vvellbore 
including a casing, is provided that includes positioning one or more solid tubuiars 
^Anthin the weilt)ore, positioning one or more perforated tubuiars each including one or 
5 more radial passages within the wellbore, the perforated tubuiars traversing the 
producing subterranean zone, radially expanding at least one of the soBd tubuiars and 
the perforated tubuiars within the weHbore. fluidicly coupling the solid tubuiars with the 
casing, fluidicly coupling the perforated tubuiars with the solid tubuiars, fluidicly 
isoteting the producing subterranean zone from at least one other subterranean zone 
10 within the wellbore, fluididy coupling at least one of the perforated tubuiars with the 
producing subterranean zone, positioning one or more solid titular liners v^in the 
interior of one or more of the perforated tubuiars, and radially expanding and plastically 
defomiing the sotid tubular liners within the interior of one or more of the perforated 
tubuiars to fluidicly sealat least dome of the radial passages of the perforated tubuiars. 

15 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone frwn a second subtenranean zone in a wellbore is provided that 
includes noeans for positioning one or more solid tubuiars within the wllbore, the solid 
tubuiars traversing the first subtenBnean zone, means for positioning one or more 

20 perforated tubuiars each including one or more radial passages within the wellbore, the 
perforated tubuiars traversing the second subtenanean zone, noeans for radially 
expanding at least one of the solid tubiriars and perforated tubuiars within the wellbore, 
means for fluidicly coupling the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fluids from the first subtenanean zone to the second 

25 subterranean zone within the wellbore external to the primary solid tubuiars and 
perforated tubutars, means for positioning one or mora solid tubular liners within the 
Interior of one or more of the perforated tubuiars, and means for radially.expanding and 
plastically defomning the solid tubular liners within the interior of one or more of the 
perforated tubuiars to fluidicly seal at least some of the radial passages of the 

30 perforated tubuiars. 

According to another aspect of the present inventton, a system for extracting materials 
frail a producing subterranean zone In a wellbore, at teast a portion of the wellbore 
including a casing, is provided that includes means for positiontng one or mora solid 
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tubulars within the weObore. rneans for positioning one or more perforated tubulars 
each including ona or more radial passage? within the wellbore. the perforated tubulars 
^versing the producing subterranean zone, means for radially expanding at least one 
of the soTid tubulars and the perforated tubulars within the wellbore, means for fluididy 
5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforate 
tubulars with the solid tubulars, means for fhjldldy Isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, me^s for fluidicly 
coupling at least one the perforated tubulars with the produdng subtenranean zone, 
means for positioning one or wore solid tubular liners virithin the Interior of one or more 
10 of the perforated tubulars. and means for radially expanding and plastically defomning 
the solid tubular liners withbi the interior of ona or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another asped of the present invmition, an apparatus is provided that 
15 indudes a zonal Isolation assembly indudlng: one or more solid tubular members, each 
solid tubular m^ii^ indudinjg one or more external seals, one or more perforated 
tubular members each indudlng radial passages coupled to the solid tubular members, 
and a sealing material ooupted to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal eolation assembly. 

According to another asped of ttie present invention, a nnethod of isdating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
Indudes positioning one or mem solid tubulars within the wellbore, the solid tubulars 

25 traversing the first subtenanean ssone, positioning one or more perfiavated tubulars 
each indudlng one or more radial passages within the wellbore, the perforated tubulars 
traversing Uie second subterranean zone, . radially ekpanding at least one of the solid 
tubulars arid perforated tubular within the wellbore, fluididy coupling the perforated 
tubulars and the primary sdid tubulars, preventing the passaige of fluids from the first 

30 subterranean zone to the seoond subterranean zone witt^in the weflbore extemal to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tul^lars, and injecting a hardenable flutdic sealing material 
Into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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* According to another aspect of the present invention, a nnethod of extracting materials 
from a produdng subterranean zone in a welllx)re. at least a portion of the wellbore 
including a casing* is prcyvtded that includes positioning one or more solid tubulars 
5 within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the weHbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at le^ one of the solid tububrs and 
the perforated tut>ulars within the wellbore, fluidldy coupling the solid tubulars with the 
casing, fluidldy coupling the perforated tubulars with the solid tubulars, fluidldy 

10 isolating the produdng subterranean zone from at least one other subten^nean zone 
within the wellbore, fluidicty coupling at least one of the perforated tubulars with the 
produdng subtenranean zone, sealing off an annular region within at least one of the 
perforated tubulars. and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perfcrated tubulars. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subtenranean zone In a welRiore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subterranean zone, means for pMllioning one' or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subtenanean zorie. means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 

25 praventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulara. means for seaRng off an annular region within at least one of the 
perforated tubulara, and nrveans for injecting a hardenable fluidic sealing material Into 
the sealed annular regtons of the perforated tubulars to seal off at least some of the 

30 radl£ri passages of the perfcvated Uibulara. 

According to another aspect of the present invention, a system for extracting materials 
finom a produdng subterranean zone in a wellbore. at least a portion of the welU>pre 
induding a casing, is provided that indudes means for posittonir^ one or rnore solid 



tubulars within the wellbore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 

5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing subterranean 
2Dns from at least one other subtenranean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for sealing off an annular region within at least one of the perforated tubulars, 

10 and means for injecting a hardenabte fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seat off at least gome of the radial passages of the 
perfcxated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 Includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fbmiatlon including: one or more solid tubular members, each solid 
tubular member including one or more e)dernal seals, one or more perforated tubular 
members coupled to the solid tubuteir memt>ers, and a shoe ooupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perf'oratad 
20 tubular mennbers are fbmned by a radial expansion process performed within the 
wellbore. and at least one of the perforated tubular members are radially expanded into 
intimate contact with the subterranean formation. 

According to another aspect of the present invention, a method of isolating, a first 
25 subterranean zone from a spcond subterranean zone in a wellbore is provided that 
includes positioning one or more solid tuttulars wlttiln the wellbore, the solid tubulare 
traversing the first subterranean zor^, positioning one or more perforated tubulare 
within the wellbore each including one or more radial passages, the perforated tiri>ulare 
travmsing the second subterranean zone, radially expanding at le^t one of the primary 
30 soBd tubulm and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean zone. 
fluMldy coupling the perforated tubulars and the solid tubulare, and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extemai to the solid tubulare and perforated tubulare. 
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Acoofding to another aspect of the present invention, a nnethod of extracting materials 
from a producing subterranean zone tn a wellbore, at least a portion of the wellbore 
Including a casing. Is pro>^d that includes positioning one or more solid tubulars 

5 within the wellbore, positiohing one or more perforated tubulars within the wellbdre 
each including one or more radial passages, the perforated tubulars traversing the 
producing subtenanean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars Into Intimate contact with the producing subterranean zone, fluidicly 

10 coupUng the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the sdid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, and fluidicly coupling at least one of 
the perforated tubulars with the producing subtenranean zone, 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second sutrtenranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars wittiin the wellbore, the solid 
tubidars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore each Including one or more radial passages, the 

20 perforated tubulars traversii^ this second subterranean zone, means for radially 
expanding at least one of the soTid tubulars and p^cxated tubulars within the wellt>ore, 
means for radially expanding at least one. of the perforated tubulars into intimate 
contact with the second subtenanean zone, means for fluldldy coupling the perforated 
tubulars and the soBd tubulars, and means for preventing the passage of fluids from the 

25 ' firstsubtenraneanzonetothesecondsutiterraneanzone within the wellbo^ 
the solid tubulars and perforated tubulars. 

According to another aspect of the piBsent invention, a system for extracOng materials 
from a producing subtenranean zortB in a wellbore, at teast a portion of the wellbore 
30 including a casing, is provided that iruAjdes means for positioning one or more solid 
tubulars wthin the wellbore. means for positioning one or more perforated tubulars 
within the wellbore each including one or more radial openings, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means f^ radially 
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exparKling at least one of the perforated tubulars into intimate contact with the 
produdr^ eubtenranean zor)e« means for fluididy coupling the solid tubulars with the 
casing, means for fluidlcly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tutnilars with the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indiides a zonal isolation assembly positioned within a v/elibore that traverses a 

10 subterranean fonmatton and indudes a perforated wellbore casing, induding: one or 
more solid tubular members, each solid tubular rnenriber induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

Acoordirig to another aspect of the present invention^ a method of isolating a first 
20 subterranean mne from a second subterranean zone In a wellbore that indudes a 
perforated casirtg that traverses the second subterranean zone, ts provided that 
indudes positioning one or more solid tubulars Within the vifellbore, the solid tubulars 
traver^ the first subterranean zone, positioning one or more perforated tubulars 
within the wellbors eadi including one or more radial passages, the perforated tubulars 
25 traversing the second subtenranean zone, radial^ expanding at least one of the primary 
solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact With the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids frorh the flrst subterranean zone to the second subterranean zone within the 
30 weHbore external to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zxme in a wellbore, at least a portion of the wellbore 
Induding a casing and a perforated casing that traverses , the produdng subtenranean 
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zone. Is provided that includes positioning one or more solid tubuiars within the 
• wdlbore, positioning one or more perforated tutMJtars within the weUbore each including 
one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone, radiaily expanding at least one of the solid tubuiars and the 

5 perforated tubuiars within the wellbore, radially expanding at least one of the perforated 
tubuiars into intimate contact with the perforated casing, fluidicly coupling the solid 
tubuiars with the casing. flukJidy coupling the perforated tubuiars with the solid 
tubuiars^ fluidldy isolating the produdng subterranean zone from at ieast one other 
subterranean zone within the welit>ore, and fluidicty coupling at ieast one ctf the 

10 perforated tubuiars with the producing subten^nean zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a welibore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more solid tubuiars within the wellt>ore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within the welibore each including one or more radial passages, the 
perforated tubidars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the welibore, 

20 means for radially expanding at least one of the perforated tubuiars Into intimate 
contact with the perforated casing, means for fluidicly coupling the perforated tubuiars 
and the sdkJ tubuiars. and means for preventing the passage of fluids from the first 
subtenanean zone to the second sutyterranean zone within the welibore external to the 
solid tubuiars and perforated tubuiars. 

25 

According to another aspect of the present irivention, a system for extracting materials 
from a produdng subterran^ri zor^ in a welibore. at least a portion of the welibore 
including a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for positioning one or more solid tubuiars within the 
30 welibore, means for positioning one or more perforated tubuiars within the welibore 
each induding one or more radial openings, the perforated tubuiars traversir^g the 
produdng subterranean zone, means for radially expanding at least one of the solid 
tiAulars and the perforated tutailars within the welibore. means for radially expanding 
at least one of the perforated tubuiars into intimate contact with the perforated casing. 
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mdans for fluididy coupling the solid tubulars with the casing, means for fluididy 
ooupGng tfie perforated tubulars with ttie solid tubutars, means for fluididy isolating the 
produdng subtenranean zone from at least one other subterranean zone within the 
weiibore,.and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subten^artean zone: 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly inchjding: one or more solid tubular members, each 
sdid tubular member induding one or more external seals, one or more perforated 

10 tubular members each induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isdation assembly. At least one of the solid tubular 
numbers ard the perforated tubular members are formed by a radial expansion 

15 process perfonned v^thin the wellbore*, and the perforated tubular liners are formed by 
a radial expansion process perfomned within the wellbore. 

According to another aspect of the present Invention* a method of isolating a first 
subtenranean zone from a sepond subtenBnean zone In a wellbore is provided that 

20 Indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenrar^n zone, positioning one or more perforated tubulars 
each induding one or nnore radial passages within the wellbore, the perforated tubulars 
traversirig the second subterranean zone, radially exparKling at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulars and the primary solid tubulars. preventing the passage of fluids from the flrst 
subterranean zone to the second subterranean zone within the welibore external to the 
primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners \^in the interfor of one or more of the perforated tubulars, and radially 
expanding and plastically defonning the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone In a welibore, at least a portion of the wellbore 
Including a casing, is provided that indudes positioning one or more solid tubul&rs 
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within the wellbore. p(^oning one or more perforated tubulars each including one or 
more radiai passages within the wellbore. the perforated tubulars traversing the 
producing subten^anean ZDne» radially expanding at least one of the solid tubulars and 
the perfbrated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 

5 casing, fluidicly coupling the perfbrated tubulars With the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subteoanean zone 
within the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more perfbrated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding and 

10 ptasticalty defomrung the perforated tubular liners within the interior of one or more of 
the perfbrated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

15 includes means for positioning one or mora solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zor^e, means for positioning one or more 
perforated tubulars each Including one or more radial passages within the wellbore, the 
perforated tubulare travereing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tiA>ulars within the wellbore, 

20 means for fluidicly ooupling the perforated tubulare and the solid tubulare, means for 
preventing the passage of fluids from the firet subterranean zun& to tte second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perfbrated tubulare. means for positioning one or more perforated tubular Hnere within 
the interior of one or more of the perfbrated tubulare. and means for radially expanding 

25 and plasticaiiy defbrmlhg the perforated tubular Hnere within the interior of one or more 
of the perforated tubulare. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenranean zone in a weltbore, at least a portion of the we!lt)ore 
30 including a casing, is provided that includes means for positioning one or ntore solid 
tubulars within the wellbore. means for posittoning one or more perforated tubulars 
each including one or nrtore radial passages within the wellbore, the perforated tubulars 
traversing the produdng subtenranean zone, means for radially expanding at least one 
of the solid tubulare and the perforated tubulare within the wellbore, means for fluidicly 
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coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, nrieans for lluidicly isolating the producing subterranean 
zone fironri at least one other subterranean zone within the wellbore. mews for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zona, 
5 rneans for positioning one or more perforated tubular liners within the Interior of one or 
nxiTB of the perforated tubulars. and means for radidily expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular memb^ induding one or more external seals, two or more perforated 
tubular members each induding radial passages coupled to the solid tubular memt>er3. 
and one or more one-way valves for controllaWy fluididy coupling the perforated 

15 tut>ular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fonmed by a radial 
expansion process perfonmed within tfie wellbore. 

According to anotiier asped. of the present Invention, a method of Isdating a first 
20 subterranean zone from a second subterranean 29one having a plurality of produdng 
zones in a wellbore is provided that Indudes positioning one or mom solid tubulars 
within ttie wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or mare radial passages within the 
wellborB, the perforated tubulars traversing the second subterranean zone, radially 
. 25 expanding at liaast one of the solid tubulars and perflated tubulars within the wellbore. 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first sublerrarman zone*b> tte second subtenanean zone 
wilNn the wellbore external to the phmary soBd tubulars and perforated tubulars, and 
preventing fluids from passing from one of the producing zones ttiat has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to another asped of the present inventim, a method of extracting materiats 
from a wellbore having a pturaOty of producing subtenanean zones, at least a portion of 
the wellbore induding a casing, is provided that indudes positjk)ning one or more solid 
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tubulars within the weHbore, positioning two or more perforated tubulars each including 
one or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welbore, fluidiciy coupling the solid tubulars \^th the 

5 casing, fluididy coupling the perforated tubulars. with the solid tubulars, fluidiciy 
isolating the producing subterranean zone from at least one other subtenranean zone 
within the wellbore, fluidiciy coupling at least one of the peiforated tubulars with the 
producing subterranean s)ne. preventing fluids from passing fixxn one of the producing 
zones that has not been depleted to one of the producing zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a pluraHty of producing 
zones in a wellbore is provided that includes means for positioning one or more solid 

IS tubulars within the wellbore. the solid hibulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or rTK>re 
radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone, nneans for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubulars and the solid titulars, means for preventing the passage of fluids from the first 
sutiterranean zone to the second subtenanean zone within the wellbore external to the 
primary solid tubulars and perfbrated tubulars, means for positioning orie or nnore 
perforated tubular liners within the interior of one or more. erf the perfbrated tubulars, 
and means for preventing fluids from passing from one of the producing zones that has 

25 not been depleted to orie of ,9ie producing zones that has been depleted. 

According to arK)ther aspect of the present invention, a system for extractinig nnaterials 
from a plurality of producing subterreroan zones in a wellbore, at least a portion of the 
wettbore including a casing, is provided that Iridudes means for positioning one or 
30 more solid tubuters within the wellbcm, means for positioning one or rnoTB perforated 
tubulars each including or^ or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the welltx>re, means 
for fluididy coupling the solid tubulars with the casing, means for fluidiciy coupling the 
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perforated tubulars with the solid tubulars. means for fluididy Isolating the producing 
sulrterranean zone from at least one other subtemanean zone within the wellbore, 
means for fluidic^ coupling at least one oT the perforated tubulars with the producing 
subterranean rone, means for positioning one or more perforated tubular llnws within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of ttie 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothennal energy from a subterranean fbnmation containing a source of geothennal 
energy is provided that includes a zonal isolation assembly positioned within the 
subtenanean formaton including: one or more solid tubular members, each solid 
tubirfar member including one or more exterr^l seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the ziHial isc^ion assembly. At least one of the solid tubular 
members and the perforated tubular members are fbnmed by a radial expansion 
process performed within th^ wellbore. 

20 

Acconflng to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenranean zone induding a soume of geolhermat 
energy in a weHbore Is provided that includes positioning one or more solid tubulans 
within the wellbore. the solid tuBuiars traversing the first subten^nean zone, posltioriing 

25 one or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subtenranean zone, radially 
expanding at teast one of the solid tubuters and perforated tubulars within the wellbore, 
fluUidy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first sut>terranean zone to the second subterrarYoan zone 

30 wittiin the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within tt>e Interior of one or more of 
the perforated tubulars, and radicdly expanding and plastically deforming the perforated 
tubular liners wfthin the interior of one or more of the perforated tubulars. 



17 



According to another aspect of the present invention, a ODethod of extracting 
geothermal energy from a subtenranean geothermal zone in a wellbore, at least a 
portion of the vvelit>ore Including a casing, provided that includes positioning one or 
more solM tutnjiars within the weifeora, positioning, one or more perforated tubulars 

S each indudlng one or mem radial passages within the wellt)ore» the perforated tubulars 
traversing the sutrtertanean geothermal zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the weilbora, fluidicly coupling the solid 
tul>ulars with the casing, fluidiciy coupling the perforated tubulars with the solid 
tubulars. fluldldy isolating the subterranean geothermal zone from at least one other 

10 subterranean zone within the welibore, and fluidicly coupling at least one of the 
perforated tubulars with the subtenranean geothermal zone. 

According to another aspect of the present inventlmi, a system for isolating a first 
subtenanean zone from a second geothemial subterranean zone in a welibore is 
IS provided that includes means for positioning one or more solid tubulars within the 
welibore, the solid tubulars traversing the first isubterranean zone, means for 

i 

positioning one or more perforated tubular^ each including one or more radial 
passages within the welibore, the perforated tubulars traversing the second geottiemnal 
subterranean zone, means for radlatty expanding at least one of the solid tubulars and 
20 perforated tubulars within the welibore. means for fluidicly coupling the perforated 
tubulars and the solid tubutars. and means for preventing the passage of fluids from the 
first subterranean zone to the second geotherrrai sut)tenBnean zone witttin the 
weHbors external to the primary solid tubulars and perforated tubulars. 

25 * According to another aspect of the present invention, a system for extracOhg 
geothermal energy from a subterranean geothermal zone In a weilbora, at least a 
portion of the welibore* including a casing, te provided that includes means for 
positioning one or more solid tubulars within the wetlbc^, means for positioning one or 
more perforated tubulars each including one or more radial passages within the 

30 weiltx^re, the perforated tubulars traversing the subtenanean geothemial zone, means 
for radially expariding at least one of the solid tubulars and the perforated tubulars 
within the welibore, means for fiuididy coupling the solid Uibulars with the casing, 
means for fluidicly coupling the perforated tubulars with the solid tubutars, means for 
fluidicly isolating the subtenranean geothermal zone from at least one other 
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subterranean zone within the wellbore, and means for fluidldy coupling at least one of 
the perforated tubulars wUh the subterranean geottiennpi zone. 

According to another aspect of the present Invention, an apparatus is provided that 
5 includes a zonal isolation assennbly including: one or more solid tubular members, each 
solid tubular member Including one or more external seals, one or more perforated 
tubular members each Including one or more radial passages coupled to the solid 
bdHilar members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fonned by a radial 
10 expansion process perfonned within the wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to anottier aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars withiri the wellbore, the solid tubulars 
traversing the first subten^nean zone, positioning one or more perforated tubulars 
within the wellborn each including one or more radial passages, the perfprated tubulars 
traversing the second subterranean mne, radially expanding at least one of ttie primary 
20 solid tubulars and perforated tubulars within the wellbore, fluidiciy. coupling the 
perforated tubulars and the $olid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subtenBnean zone within the wellbore external to 
the soDd tubidars and perftrated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

Aooording to another aspect of the present invention; a method of extracting materials 
from a producing subterranean zor>e in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
30 within tha wellbore, positioning one OT.more perforated tubulars within tlie wellbore 
each including one or mors radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. fluidiciy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluidiciy 
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isolating the producing subterranean zone from at least one other subterranean zone 
within the wellborn, fluldicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, nnonitoring the operating temperatures, pressures, and 
flow rates wttMn one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

Acoording to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 

10 Includes means for positioning one or more solid tubulars within the wellbore, the sotid 
tubtdafs traversing the first subterranean zone, means for positioning one or wore 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the. second subterranean zone, nr)eans for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 

15 means for fluidtcly coupling the perforated tubulars and the solid tubulars, nr>eans for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the solid tubulars and perforated 
tubulais, and means for cleaning materials from the radial passiages of at least one of 
the perforated tubulars by further radial expansion of the perfbrated tubulars within the 

20 wellbore. 

Acconling to another aspect of the present invention, a system for extracting nnaterials 
ftm a producing subterranean zone in a wellbore, at least a portion of the wellbore 
inchiding a casing, is provided that includes means for positioning one or wxm solid 

25 tubulars within the weHboiB, .means for positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the produdrig subterranean zone, means for radiajly expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 

30 tubulars with the solid tubulars* means for fl^jidldy isolating the produdng subtenranean 
zone from at least one other subtenanean zone within the wellbore, means for fiuididy 
coining at least one of the perforated tubulars with the produdng subterranean zone, 
and means for deanfng materiais from the radial passages of at least one of Uie 
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perforated tubulars by further radial expar)5ion of the perforated tubulars within the 
wellbore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view Htustraflng the isolation of subterranean 
5 zones. 

Fig. 2a Is a cross sectional iliustraton of the placement of an DIustrattve embodiment of 
a system for isolating subterranean zones vyithin a borehole. . 

10 Fig. 2b is a cross sectional iliustraton of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
e)q>ansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular niembers of the system of Fig. 2a. 

Fig. 4 a flow chart Illustration of an illustrative embodiment of a method for 
. manufBduring the expandable tubular member of Fig. 3. 

25 Fig. 5a Is a cross sectional niustratlon of an illustrative 
the ends of a tubular memt)er. 

Rg. 5b is a cross sectional itlustration of the expandable tubular member of Rg. 5a 
dfter radially expanding and plastically deforming the ends df the expandable tubular 
30 member. 

Fig. 5c Is a cross sectional illustration of the expandable tubular member of Fig. Sb 
after forming threaded connections on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandable tutnilar menri)er of Fig, 5c 
sRer coupling sealing members to the exterior surface of the intermediate unexpended 
portim of the expandat>le tubular mennber. 

5 Fig. 6 is a cross-sectional Illustration of an exemftory embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular niiembei^ of the system for isctoting subterranean 
zones of Pig. 1 With a soM tubular liner. 

Fig. 10 is a fragmentary cross sectional illustrafion of an enrdmliment of a method for 
seating one of the perforated tubular nienrd)er5 of the system for isolating subtenranean 
20 zones of Fig. 1 with a hardenable fluidic seating material. 

Fig. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of F^. 1 with the sunroundtng subterranean formation. 

25 

Fig. 12 is a fragmentery cross sectional illustration of an emtxxliEnent of a method for 
coupling one of the perforated tubular members of the system for isoiatfaig 
subterranean zones of Fig. 1 vnth a surrounding perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a n^ttod for 
lining one of the perforated tutnilar members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alterhatiye embodinnent of the 
system for isolating subterranean zones of Rg. 1 that Indudes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional Ulustration of an altemative emt>odiment of the 
system for Isolating subterranean zones of Fig. 1 in which the system Is used to extract 
geothermal energy from a subterranean geofhennal zone. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and method for isolating one or more subten^nean zones from one or 
more other subterranean zones is provided. The apparatus and methcKJ permits a 
producing zone to be isolated from a nonprodudng zone using a oomtHnatlon of solid 
and slotted tutHjIars. In the production mode, the teachings of the present disclosure 
may be used in combination with conventional, well known, production completion 

15 equipment and methods using a series oif padcers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to penmit the 
commingling and/or isolation of the subtenranean zones from each other. 

Refening to Rg. 1. a wellbore 105 including a casing 110 are posKtoned in a 
20 subterranean fomnation 115. The subterranean formation 115 includes a number of 
productive and non-productive zones, indudlrtg a water zone 120 and a targeted oil 
sand zor» 125. During exploration of the subterranean fbrmatlon 115, the wellbore 
105 may be extended In a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil savti zona 
25 125. 

In a preferred embodiment, in order to flukik:iy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that includes one or more 
sections of solM casing 135, one or more external seals 140, one or mom sections of 
30 perforated casing 145, one or rhore intermediate sections of solid casing 150, and a 
solkJ shoe 155. In several exemplary embodiments, the perforated casing 145 Includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit (hat transmits fluids and other mat^ls 
from one drKl of the solid casing 135 to the other end of the soRd casing 13S. The solid 
casir^ 135 nnay comprise any number of oonvenfional commercially available sections 
of solid tubular casing such as» for example, oilfield tubulars febricated from chromium 
5 steel or fiberglass. In a preferred enibodinrmnt, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solkl casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional comn^rclally 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a prefen^ed embodiment, the solid casing 135 Is 
coupled to the casing 110 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings .145. 
The solid casing 135 may be coupled to the perforated casing 145 using any nunriber of 
conventional commercially available processes such as, for example, welding, or 
slotted and expandable connectors, In a preferred emixxliment, the solid casing 135 Is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve members 160 for 
contrqping the flow of fluids and other nuiteriats wRhin the Interior region of the casing 
13$. In an alternative embodiment, during the production mode of operation, an 
internal tubular string with various amangements of papkm, perforated tubing, sliding 
25 sleeves, and valves may be. employed within the apparatus to provide various options 
for commingling and Isolating subten^neah zones from each other while providing a 
fluid path to the surface. 

In a partlculariy prefened embodiment, the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact wi^ the Interior 
walls of the wentx>re 105. The casing 135 may be expanded in the radtal direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent the parage of fluids and other materials within the annular 
region 165 between the soUd casings 135 and 150 and the welllK>re 105. The seals 
140 may comprise any numt>er of conventional oommerctally available sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead, rubber 

5 or epoxy. In a prefenned embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halllburtpn Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the Interior of the perforated casing 145 
from and to the annular region 165. in this manner, oil and gas may t>e produced from 
a producing subterranean zone within a subterranean formation. The perforated 

10 casing 145 may comprise ahy number of conventional commercially available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particularly preferred wibodlmmt, the perforated casing 145 conrn^rises 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially: availaUe processes such. as, for example, welding, or 
20 slotted or solid expandable oonnedors. In a preferred embodin^ent. the perforated 
casing 145 Is coupled to the sofid casing 135 by expandable solid connectors. 

The perforated casing 145 Is preferatily coupled to one or more intennediate solid 
casings 150. The perforated casir^ 145 may be coupled to the intemnediate solid 
25 casing 150 using any number of conventional iDommerdally available processes such 
as. for exaniple, welding or expandable solid or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is ooufried to the intennediate solid casing 150 
by expandable solid connectors: 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commerdany available processes such as, for example, welding or 
exparKlable solid or stotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 biy an expandable solid connector. ' 
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In an altemative embodiment, the shoe 155 is ooupled directly to the last one of the 
intermediate solid casings 1 SO. 

5 In a preferred mibodiment Oie perforatad casings 145 are positioned within the 
wellbore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the intertor wafe of the weUtore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commerclaliy available 
processes* 

10 

The intennediate solid casing 150 pemiits fluids and other materials to pass between 
adjacent perfc^ated casings 145. The intehfnediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass, in 
15 a pref^red embodiment^ the Intermediate solid casing 150 comprtsfes oilfield tubulars 
available from foreign and domestic steel mills. 

The intermediate sdid casing 150 Is preferably coupled to one or rnore sections of the 
perforated casing 145. The intenradiate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes s^uch as, for example, welding, or solid or slotted expandable oonnedore. In 
a prafened embodimentp the intermediate solid casing ISO is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing ISO may 
conriprise a plurality of such intermediate soBd casing 1 50. 

25 

In a preferred embodiment, the each intermediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the intermediate casing 150. in an alternative embodiment, as will be 
recognized by persons having ordinary sidll in the art and the benefit of the present 
30 disclosure, during the production mode^ of operation, an internal tubular string with 
various arrangements of padcers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and isolating 
subtenanean zones from each other while providing a fluid path to the surface. 
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In a particularly prafened emix>diment the intermediate casing 150 is placed Into the 
wellbore 105 by expanding the intennediate casing 150 in the radial directibn into 
intimata contact with the interior walls of the weilt>ore 105. The intemnedtate casing 
150 may be expanded In tt)e radial direction using any number of conventional 
5 cormnatiallydvaitabtenwrthods. 

In an aRemative embodiment, one or more of the intermediate solid casings 150 may 
be omitted. In an altemative preferred embodiment, one or more of the perforated 
casings 145 are provided with one or more seats 140. 

10 

The shoe 155 provides a support memt>er for the apparatus 130. In ti^is manrter, 
various production and exploration toots may be supported by the show ISO. The shoe 
150 may comprise any number of conventlonat commerdaliy available shoes suitable 
for use in a wellbore such as. for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from IHaliiburton. In a preferred embodiment, the shoe 155 is selects 
to provide sufficient strength In compression and tension to pemnit the use of high 
capacity production and exploration tools. 

20 In a particularly preferred embodinnent, the apparatus 130 Indtides a plurality of solid 
casings 135. a plurality of seals 140, a plurality of perforated eatings 145, a plurality of 
intermediate solid casings 150. arid a shoe 155. More generally, the apparatus 130 
may oonriprise ons or more solid casings 135, each with one or more valve members 
160. n perforated casings 145, n-1 intamriediate solid casings 150. each with one or 

25 more valve members 1 70, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controilably produced from 
the targeted oil sarKi zone 125 using the perforated casings 145. The oil and gas may 
then be transp(n1ed to a surface location using the solid casing 135. The use of 
30 intermediate solid casings 150 witti vah/e members 170 pehmits isolated sections of the 
zone 1^ to be selectively isolated for production. The seals 140 penmit tfie zone 125 
to be fluldicly isolated from the zone 120. The seats 140 further permits isolated 
SMilons of the zone 125 to be ttuididy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or noiv^ductive subterranean zones to be 
flukfic^ tedated. . 

In an attemative embodiment, as vAW be recognized by persons having ordinary sidll In 
5 the aft and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of padcers. 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various options for commingling and isolating subterranean zones from each 
otttm- vMIe providing a fluid path to the surface. 
10 ' 

in Mveral alternative embodiments, the solid casing 135, the perforated casings 145. 
the intsnnediate sections of solid caslr^ 150, and/or the solid shoe 155 are radially 
expanded and plastically defonned within the wellbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or nwre of 

15 the fbllowing: (1) U.S. patent application serial no. 09/454,139, attorney dociiet no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 09/510.913, 
attorney dockd no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent application aerial 
no. 09/502.350. attorney dodtet no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
application serial no. OiB/440,338. attorney dodcet no. 25791.9.02. filed ori 11/15/4999. 

20 (S) U.S. patent application serial no. 09/523.460. attorney docket no. 25791 .1 1 .02, filed 
. on 3/10/2000. (6) U.S. patent application serial no. 09/512,895, attomey docket no. 
25791.12,02, filed on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. 
attom^ docket no. 25791.16.02. filed on 2/24/2000, (8) U.S. patent appiicatnii serial 
no. 09/588,946, attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent 

25 appRcatton seriai no. 09/559.122, attomey docket no. 25791.23.02. fiied on 4/26/2000, 
(10) PCT patent application serial no. PCTAJSOO/18635, attomey docket no. 
25791.25.02, fited on 7^/2000. (11) U.S. provi^onal patent applicatton serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999. (12) U.S. provisional 
patent appltoatkm serial no. 60/154,047, attorney docket no. 25791.29. filed on 

30 S/16/1999, (13) U.S. provisiortaj patent application serial no. 60/159,082. attomey 
docket no. 25791.34. fifed on 10/12/1999. (14) U.S. provistonai patent applicatton serial 
no. 60/159.039. attom^ docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provisional patent appiicatkm serial no. 60/159,033. attomey docket no. 25791.37. filed 
on 10/12/1999. (16) U.S. proviskmsil potent appDcation serial no. 60/21^359. attomey 
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docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent appfication serial 
no. 60/165.228. attorney docket no. 25791.39, filed on 11/12/1999. (18) U.S. 
provisional patent applcatton serial no. 60/221,443, attorney docket no. 25791.45. filed 
on 7/^^000, (19) U.S.' provisional patent application serial no. 60/221,645, attorney 

5 docket no. 25791.46. filed on 7/28/2000, (20) U.S. provisional patent application serial 
no. 60/233,638. attorney docket no. 25791.47, filed on 9/18/2000. (21) U.S. provisional 
patent application serial no. 60/237,334, attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provisional patent applkatton serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provistonal patent application serial 

10 lio. 60/262.434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional 
patent application serial no. 60/259,486. attorney doclcet no. 25791.52, filed on 
1/3/2001; (25) U.S. provistonal patent appllcatton serial no. 60/303.740, attorney docket 
no. 25791.61. filed on 7/6/2001; (26) U.S. provlsional patent appllcatton serial no. 
60/313,453. attorney .docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317.985, attorney docket no. 25791.67. filed" on 
9/6/2001; (28) U.S. provisional patent application serial no. 60/318.366, attorney docket 
no. 25791.67.02. filed on 9/10/2001; and (29) U.S: utIHty patent applkatton serial no. 
06/969.922, attorney docket no. 25791.69. filed on 10/3/2001. the disdosures of wNch 
are incorporated herein by r^erence. In an exemplary embodiment, the radial 

20 dearanoee b^ween the radially expanded soUd casings 135, perforated casings 145, 
intonnediato sedkms of solid casing 150, and/or the solM shoe 155 and ttie weflbore 
105 are eliminated thereby eliminating the annulus between the soiki casktgs, the 
perforated casings 145. the intennedlaie sections of solkl casing 150. and/or fiie sdM 
shoe 155 and the weltbore 105. In this manner, the optional need forfiUing the annulus 

25 with a filler material such as. for exanfqpte, gravd. may be eliminated. 

Referring to F^. 2a-2d. an illustrative embodinnent of a system 200 for isolating 
subterranean fomraUons Includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a Is coupled 
30 to an end of ttte tubular support member 202. In en exemplary embodiment, the 
tubular expansion cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular membier 206 that defines a 
passage 206b is adapted to mate wWi and be supported by the tapered outer surboe 
204b of the tubular expansion oone 204. The first expandable tubular member 206 
further Indudes an unexpended intemnediate portion 206c, another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surfoce of the unexpended 
intemnediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends. 206a and 206d, of the first expandable tubular member 206 
are greater man the inside and outside diameters of the unexpended intennediate 
portion 206a An end 208a of a shoe 208 Is coupled to the pre-expanded end 206a of 

10 the first expandable tubular nrvember 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 209ci of ttie first expandable tubular number 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 21 0 is coupled to an end 21 2a of a slotted tubular member 21 2 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214d of a second 
expandabte tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further Includes an unexpended Intermediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e ooupted to the exterior surface of the unexpended 
intenmediate portion. In an exemplary embodlment, the inside and outside diameters of 
the pre-expanded ends. 214d and 214d. of the second expandable tubular noeniber 
214 are greater than the inside and outside diameters of the unexpended intermediate 
porfion214a 

25 

An end 216a of a slott^ tubular member 216 that defirws a passage 216b is coupled 
. to the other pre-expanded end 214d of the second expandable tubular menriber 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 216a of a slewed tubular member 218 that defines a passage 
30 218b by a conventional threaded connecUon. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b Is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further Includes an unexpended Intermediate portion 220c. another pre-expanded 
end 220d, and a sealing mennber 220e ooupled to the exterior surface of the 
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unexpended Intemnediate portion, in an exemplary embodiment, the inside and outside 
diameters of the pre^xpanded ends. 220a and 220d, of the tMrd expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intermediate portion 220c. 

• 5 - 

An erKl 222a oT a tubular member 222 is threadably coupled to the end 30d ctf the thirfl 
ttcpandable tubular member 220. 

In an exemplary embodinr^nt, the inside and outside diameters of the pre*expanded 
10 ends, 206a, 206d, 214a. 214d, 220a and 220d, of the expandable tubular members, 
206, 214, and 220. and the slotted tubular members 210, 212, 216. and 218» are 
substantially equal. In several exenr^lary embodiments, the sealing rmmberB, 206e. 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further include anchoring elements for Engaging the weljbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular members having t^veaded end connections suitable for 
use In an oil or gas welt, an underground pipeline, or as a structural support In several 
alternative embodlrmnts, the stotted tubular rrembers, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluldic materials 
20 such as, for example, oil, gas and/or water from or Into a subterrartean formation. 

in an exemplary embodiment, as illustrated in Rg. 2a, the system 200 Is initially 
positioned in a borehole 224 forrried in a subterranean fbnmation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in at\y orientation from vertical to hor1»ntai. In an exemplary embodiment, 
the upper end of the tubiriar support nrienrtber 202 may be supported in a conventional 
manner using, for example, a sDp joint, or equivalent device In order to pennit upward 
movement of the tubular support member and tubular expansion cone 204 relati>fe to 
one or more of the expandable tubular members, 206. 214, and 220, and tubular 

30 members, 210, 212, 216, and 218. 

In an exemplary embodiment, as illustrated in Fig. 2b, a flutdlc material 228 Is then 
lrtiect«i Into the system 200, through the passage, 202d and 204a, of the tubular 
support memt»er 202 and tubular expansipn cone 204. respectively. 
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In an exenriplary emhodinnent, as illustrated In Fig. 2c. the continiied Injection of the 
fluidic material 228 through the passages. 202a and 204a. of the tubular support 
memt>er 202 and the tubular expansion cone 204, respectively, pressurizes the 

5 passage 18b oT the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically defonming the expandable tubular member 206 off of the 
tapered external surface 204b of fte tubular expanston cone 204. In particular, the 
intenmediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered external surface 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 Is thereby coupled to 
the wellbore casing 104. In an exiemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d. after the expandable tubular 
member 208 has been plastically defomned and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204. the tubular es^sion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
mernbisr 202. As a result the second and third expandable tubular members. 214 and 
220. are radially expanded and plastically deforrned off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 e)q>anded and plastically deformed off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
interior surface of the wellbore 224. Consequently; the radially expanded intenrnediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
wellbore 224. In an exemplary embodimem, the radially expanded intennediate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
wellbore 104. Furtherrnore. the continued application of the upward force to the tubular 
member 202 will ttten displace the tubular expansion cone 204 upwardly into 
engagement with ttie pre-expanded end 220a of the third expandable tubular member 
220. Rnally. the continued application of me upward force to the tubular nmnber.202 
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will then radially expand and plastically defdrm the thifd expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansim cone 204. In 
particular, the intenmediate non pre^panded portion 220c of the third expandable 
tubular member 220 is radlaRy expanded and plastically deformed off of the tapered 

5 external surface 204b of thb tiAular expansidh cone 204. As a result, the sealing 
member 220e engages the intemr surfeoe cS the wellbore 224. Consequently, the 
radially expanded intermediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular mernber 220 is 

10 also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluidlcly isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. . 

Thus, during the operation of the system 10, the Intermediate non pre-expanded 
piortlons, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectiveiy, are radially expanded and plastically defomied by the upward 

20 displacement of the tubular ^cpansion cone 204. As a result, the sealing members. 
206e, 214e, and 220e, are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208. the expandable tubular member 206, the 
slotted tubular members. 210 and 212, the expandable tubular member 214. the slotted 
tubular members, 216 and 218, and the expandable tubular niember 220 to the 

25 wellbore. Furthermore^ as a result, the connections between the expandable tubular 
members, 206, 214, and 220, the shoe 208. and the slotted tubular members, 210, 
212, 216, and 216. do not have to be expandable connections thereby providing 
significant cost savings. In addition, the inside dlanoeters of the expandabte tubular 
members, 206, 214, and 220, and the slotted tubular members. 210, 212, 216, and 

30 218. after the radial e)q>ansion process, are substantiaOy equal. In this manner, 
additional conventionat tools and other conventimal equipment nr^ be easily 
positioned within, and moved through, the expandable arKi slotted tubular nrvembers. In 
several altematiye embodiments, the ccniventional toois and equipment include 
conventional vaMng and (Aher conventional flow control devices for controlling the flow 
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of fiuidic matertals within and between the expandable tubular mennbersp 206. 214, and 
220, and the slotted tubular memt>ers, 210, 212. 216, and 218. 

Furthermore, in the system 200, the sicrtled tubi^r. members 210, 212, 216, and 218 

5 are interleaved among the expandable tubular merrtbers. 206, 214. and 220. As a 
result, because only the Intennediate non prensxpanded portions, 206c, 214c. and 
220c, of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plasticalty deformed, the slotted tubular members, 210, 212, 216, and 
218 can be conventional slotted tubular members thereby significantly reducing ttie 

10 cost and complexity of the system 10. Moreover, because only the intemr^ediate non 
. pre-expanded portions. 206c, 214c. and 220c, of the expandable tubular members, 
206. 214, and 220. respectively, are radially expanded and plastically deformed, the 
number and length of the interleaved slotted tubular rrombers, 210, 212. 216. and 218 
can be much greater than the number find length of the expandable tubular members. 

15 In an exemplary embodiment, the total length of the intermediate non pre-expanded 
portions, 206c, 214c, and 220c of the expandable tut>ular members. 206. 214, and 
220, is approximately 200 feet, and the total length of the slotted tubular merribers, 
210, 212, 216. and 218, is approximately 3800 feet Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet Is coupled 

20 to the wellbora 224 by radially e)9)anding and plastically deforming a total length of only 
approximately 200 feet 

Furthermore, the sealing members 206e, 214e, and 220e, of the expandable tubular 
members, 206, 214, and 220. respedh/ely. are used to couple the expandable tubular 
25 members and the slotted tubular membeis. 210. 212» 216, and218 to the wellbore 224. 
the radial gap between the slotted tubular members, the e}q)andable tubular members, 
and the wellbore 224 may be large enough to effec^eiy eliminate the posslbifity of 
damage to the expandable tubular members and slotted tubular members during the 
placement of the system 200 within the wellbore. 

30 

In an exemplary embodiment the pre-expanded ends, 206a, 206d. 214a, 214d. 220a. 
and 220d, of Uie expandable tubular members. 206, 214. and 220, respe<^ively, and 
the slotted tubular members, 210. 212, 216. and 218, have outside diameters and wall 
thicknesses of 8.375 hches and 0.350 inches, respectively; prior to the radial 
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expansion, the intermediate non pra-expanded portions, 206c. 214c, and 220c, of the 
expandat)le tubular memt)ers. 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tutnilar memt^ers, 210, 212. 216, and 218. have inside 
diameters of 7.675 Inches; after the radial expansion, the inside diameters of the 
5 intermediate portions, 206c, 214c, and 220c, of the expandable tutHJlar mernt>ers, 206, 
214. and 220, are equal to 7.675 inches; and the vveilbore 224 has an inside diameter 
of B.7SS inches. 

In an exemplary embodiment, the pre^xpanded ends, 206d, 206d, 214a, 214d, 220a, 
10 and 220d, of the expandable tubular members, 206, 214, arKi 220, respectively, and 
the slotted tubular members. 210, 212, 216. and 218, have outside dianDeters and wall 
thidcnesses of 4.500 Inches and 0.250 inches, respectively; prior to the radial 
expansion, the intermediate non pre^expanded portions, 206c, 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220, respecttvely, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218. have inside 
diameters of 4.000 Inches; after the radial expansion, the inside diameters of the 
intennedtate portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 
214. and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 Iriches. 

20 

In an exemplary embodiment, the system 200 is used to iriject or extract fluldic 
materials such as, for exampte, oil, gas. and/or water into or from the subterranean 
fDrma1ion226b. 

25 Referring now to F^. 3, an exemplary embodiment of an expandabte bibular nnember 
300 wHI now be described. The tubular ntember 300 defines an interior region 3p0a 
and includes a first end 300b including a first threaded connection SOOba,' a first 
tapered portion 300c, an intermediate portion 300d, a second tapered portion 300e, 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further preferably indudes an intermediate sealing member 300g that is 
coupled to ttie exterior surface of the intermediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a sutsstantially annular 
cross section. The tubular nrtember 300 . may be fabricated from any number of 
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conventional commercially available materials such as, for example. Oilfield Country 
Tubular Gockis (0CT6), 13 chromium steel tubing/casing, or L83, J55, or P1 10 API 
casing. 

5 In an exemplary embodiment, the Interior 300a of the tubular member 300 has a 
substantially .circular cross section. Furthemtorep in an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside diameter Di, en 
ir^temnediate inside diameter Dint« and a second inside diameter D2. In an exemplary 
embodinrtent, the first and second inside diameters, Di and Dz, are substantially equal. 

10 In an exemplary embodinrient the first and second inside diameters. Di and D2, are 
greater than the intermediate inside diameter Dm- 

The first end 300b of the tubular member 300 is coupled to the intermediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 is coupled to the intennediate portion by the second tapered portion 300e. in an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intermediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular member 300 include wall thicknesses, ti and ta, respectively. In an 

20 exemplary embodiment, the outside diameter of the intermediate portion 300d of the 
tubular member 300 ranges from about 75% to 88% of the outside diameters of the first 
and second ends, 300a and 300f. The intermediate portion 300d of the tubular 
member 300 includes a wall ttiickness tiMT. 

25 In an exemplary embodiment, the wan thicknesses ti and t2 are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular memt>er 300. In an 'exemplary embodinrtent the wall 
thiclcnesses. tt and t2, are both greater than the wall thickness t^m In order to optimally 
ntatch the burst strength of the first and second ends, 300a and 300f, of the tubular 

30 member 300 with the intermediate portion 300d of the tubular member 300. 

In an exemplary embodiment, the first and second tepered portions, 300c and 300e, 
are indlried at an angle, a, relative to the Imgitudinal direction ranglrig from about 0 to 
30 degrees in order to optimally facDitete the raxlial expansion of Uie tubular member 
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300. in an exemplary embodiment the first and second tapered portions. 300c and 
300e, provide a snuootli transition between tlie first and second ends, 300a and 300f, 
and the intermediate portion 300d, of the tubular member 300 In order to minimize 
stress concentrations. 

5 

The intemnediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of ttie tubular menrtber 300. In an exemplary embodiment, 
the Intermediate sealing member 300g seals the interface between the intermediate 
portion 300d of the tubular rriember 300 and the interior surface of a wellbore casing 

1 0 305, or cMher preexisting structure, after the radial expansion and plastic defomiation of 
tto intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intenriediate sealing member 300g has a substantially annular cross 
section. In an exemplary enrUi^odlment, the outside diameter of the intermediate sealing 
member 360g is selected to be less than the outside diameters of the first and second 

15 ends« 300a and 300f, of the tubular member 300 in order to optimally protect the 
intemiediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 305. The intermediate sealing rifiember 300g may be fabricated 
from any number of conventional commercially available materials such as, for 
example, thermoset or thennojpiasttQ polymers. In an exemplary embodinDent, the 

20 intenrodiate sealing member 300g is fabricated from themioset polymers in order to 
optbrally seal the radially expanded Intenmediate portion 300d of the tubular menr^r 
300 with the wellbore casing 305. In several altemative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically defomied Intermediate portion 

25 30pd cf the tubular member 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d, in an exemplary embodinnent, the tubular member 
300 is fomied by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) fbm^g threaded connectiorTS in both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intermediate portion of the tutnjiar member in step 425. 



37 



As aiustrated In FIG. 5a, in step 405, both ends. SOOa and 500b, of a tubular member 
500 are upset using conventional upsetting metiiods. The upset ends, SOOa arKl 500b« 
of the tubutar member 500 include the wall thicknesses ti and t2. The Intennedlate 
portion 500c of the tubular member 500 indudes the. wall thickness ti^r and the interior 

5 diameter Dmt- in an exemplary embodiment, the wall thicknesses ti and ta are 
substantially equal In onter to pmvUe burst strength that is substantially equal atoiig 
the entire length of the tubular member 500. in an exemplary embodiment, the wall 
thicknesses ti and t2 are both greater ttian the wall thickness W in order to provide 
burst strength that is substantially equal along the entire length of the tubular member 

10 500, and also to optimally fadTitate the fbrnmatlon of threaded connections in the first 
and second ends, 500a. and 500b. 

As iflustrated In Fig. 5b. in steps 410 and 415, both ends, 500a and 500b, of the tubular 
member 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends, SOOa and SOOb, of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b. of the tidDular member 500 include the interior 
diameters Di and D2. in an exemplary embodinr>ent, the interior diameters Di and D2 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment the ratk) of the interior diameters Di and D2 to the interior 

20 diameter DiKr ranges from about 100% to 120% in order to fadiitate the subsequent 
radial expanshm of the tubular memtter 500. 

In a prefsned embodiment, the relationship between the wall thicknesses ti, t2, and t|i^ 
of the tubular member 500; 1t\e inside diameters Di, D2 and Dint of the tubular member 
25 500; the Inside diameter Dwedm of the wallbore casing, or other structure, that the 
tubular member 500* wlH be inserted into; and the outside diameter of the 
expanston cone that will be used to radially expand the tubular memt>er 500 within the 
wellbore casing is given by the foitowing expression: 

3D 

where ti ~ izi and 
Di = D2. 

By satisfying the relatiohship given in equatkm (1), the expansion forces placed upon 
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the tubular meiriber 500 during the 8ut>sequent radial expansion process are 
substmtlally equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optlnial geonratry for the tubular member 500 for subsequent 
radial expansion and plastic deformation of the tubular member 500 for febrfcating 
5 and/OT repairing a weilborecasing, a pipeline, or a structural support 

As illustrated in FIG. 5c, in step 4^. conNrentional threaded connections, SOOd and 
500e, are fbnned in both expanded ends, 500a and 500b. of the tubutar member 500. 
In an exemplary embodiment, the threaded connections, SOOd and 500e, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As illustrated in Fig. 5d, in step 425, a sealing member 500f is then applied onto the 
outside diameter of the non-exparKied intemnediate portim 500c of the tubular member 

15 500. The sealing member 500f nr\ay be applied to the outside diameter of the non- 
expanded intermediate portion SOOc of the tubular member 500 using any number of 
conventional commerciaUy available methods. In a preferred embodiment, the sealing 
member SOOf is applied to the outside diameter of the intenmediate portion SOOc of the 
tubular member 500 using oommerdally available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular nnembers 300 and 500. 

25 

Refening to Fig. 6, an exemplary embodinient of tubular expansion cone 600 for 
radially expanding the tubular memt>er8 ^8, 214, 220, 300 and 500 Will now be 
described. The expansion oone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary embodiment the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer . ' 
surface 620 includes an angle of attack Oi and the second conical outer surface 625 
Includes an angle of attack 02. In an exemplary embodiment, the angle of attack Oi is 
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greater than the angle of attack Qz. In this nianner. the first conical outer surface 620 
optimally radially expands the intennnedtete portions, 206c, 214c. 220c. 300d, and SOOc. 
cf the tubular nnemt>efd« 206, 214, 220, 300, and 500, and the second conical outer 
surfece 525 optinnally radially expands the pre-expanded first and second ends, 206a 
5 and 206d. 214a and 214d, 220a and 220d, 300b and 300f, and SOOa and SOQto, of the 
tubular members, 206, 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer SMiface 620 includes an angle of attack a^ ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and ptastically 
. 10 deform the tubular members, 206. 214. 220, 300 and 500. More generally, the 
expansion cone 600 may include 3 or nnore adjacent conical outer surfaces having 
angtos of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansion cor)e 600. 

15 Referring to Fig. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. \t\ an exemplary embodiment, the radial expar^sion sectton 715 
includes an outer surface having a substantially parabolic outer profile thmby 
providing a paraboloid shape. In this manner, the outer surface of the radial e)9>ansh>n 

20 section 715 provkles an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expanskm cone 700 to a minimum at the rear end 710 of the 
expanston cone. The parabolic outer profile of the outer surface of the radial 
expansion section 715 may be formed using a plurality of ad|acent discrete conical 
sedtons and/or using a oontinuous curved surface. In this nruinher. the region of the 

25 outer surface of the radial expansion sectkm 715 adjacent to the front end 705 of the 
expandon cone 700 may optimally radially expand the intermediate portions. 206c, 
214c. 220c. 300d, and SOOc. of me tubular membdrs, 206. 214. 220. 300. and 500, 
while the region of the outer surface of the radial expansion section 715 adjacent to the 
rear end 710 of the expansion cone 700 rrmy optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d. 220a and 220d. 300b 
ar^ 300r, and SOOa and ^b, of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expanston section 716 b selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vidnity of the front end 705 of the expansion oor>e 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4 jo 15 degrees. 

In an exemplary embodinnent, the tubuiar expansion cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700, and/or incorporates me or 
more of the teachings of the expansion coryes 600 and/or 700. 

In several alternative embodiments, tiie teachings of the apparatus 130, the system 
200, the expandable tubular member 300, the mettiod 400, and/or ttie expandable 
10 tubular member 500 are at least partially combined. 

Referring to Fig. 8, in an alternative embodiment, conventional temperature^ pressure^ 
and flow sensors. 802, 804, and 806, respectively, are c^rably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, respectively, in turn are operabty coupled to a contiDller 
810 that receives and processes the output signals generated by Uie temperature, 
pressure, and flow sensors to ttiereby control tiie operation of the flow control vahres 
160 to enhance the openationai effidem^ of tiie apparatus 130. In several exemplary 
embodiments, ttie control algqrittims utilized by the controller 810 for controlling ttie 

20 operation of ttie flow control valves 160 as a function of ttie operating temperature, 
. pressure, and flow rates within ttie perforated taibular members 145 are conventional. 

Referring to Fig. 9, in an aliematiye embodiment, a solid tubular member 905 is 
coupled to one of ttie perforated tijbular members 145 by radially expanding and 

25 plasticaHy defomfiing ttie solid tubular mernber into engagement witti ttie perforated 
tubular member in a conventional manrier and/or usirig one or more of the radial 
expansion methods disclosed in one or mors of ttie following: (1) U.S. patent 
application serial no. 09/454,139, attorney dodcet no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attomey docket no. 
25791.8.02, filed on 2/10/2000. (4) U.S. patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, {5) U.S. patent application serial 
no. 09/523^460, attomey docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent 
application serial no. 09/512,69$, attomey docket no. 25791.12.02, fOed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/51 1,941, attorney docket no. ^91.16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791 .17.02» filed on 6/7/2000, (9) U.S. patent appllcatton serial no. 09/559,122, 
attorney docket no. 25791 .23.02, filed on 4/26/2000, (10) PCT patent applk:ation serial 
5 no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provisional patent appiicatton serial no. 60/162,671 , attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provistonal patent appfication serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provi^nal patent appllcatton serial 
no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. 

10 provisional patent application serial no. 60/159,039, attorney docket no. 25791.36. filed 
on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791 .37, filed on 1 0/1 2/1999, (16) U.S. pnDVistonat patent application serial 
no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,228, attorney docket no. 25791.39. filed on 

15 11/12/1999, (18) U.S. provistonal patent application serial no. 60/221,443, attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645, attorney docket no. 25791.46. filed on 7/28/2000, (20) U.S. provistonal 
patent application serial no. . 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provistonal patent appllcatton serial no. 60/237,334, attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provistonal patent application serial 
no. 60/270,007, attorney docket no. 25791.50, fited on 2/20/2001; (23) U.S. (Mwiaional 
patent applicatioh serial no. 60/262,434, attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S, provistonal patent appycation serial no. 60/259,486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.& provistonal patent appltoation serial 

25 no. 60/303,740, attonney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent applicatton serial . no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent appllcatton serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provistonal patent applicatton serkl 
no. 60,318.386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

30 utility patent appllcatton serial nq. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001. the disclosures of which are Incorporated tierein by referer>ce. in this 
nr)anr>er, the solto tubular member 905 fiuidicty seals the radial passages formed in the 
perforate! tubular member 145 thereby preventing the passage of fluidic materials 
and/or formation materteils through the perforated tubular wember. 
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Referring to Fig. 10, in an alternative embodinrient, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hanJenable fluidiG sealing 
material .1005 Into the radial openings in the one perforated tubular member by 

5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing memt>ers 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenabie fluidic sealing material 1005 is then 
injected Into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the^ passage of the hiardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 arxl the formation 
125. The pipe 1010 and sealing members, 1015 and 1020. are then removed from the 
apparatus 130, and the hardenabie fluidic sealing rr^terial is allowed to cure. A 
oonventbnal drill string may then be used to renK>ve any excess cured sealing material 

15 from the Interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenabie fluidic sealing material is a curable epo)^ resin. 

In an alternative embodiment, as illustrated in Fig. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defbnned into contact with the sumxjnding fomnatlon 125 thereby compressing the 
sunounding formation, in this manner, the surrounding formation 125 is maintained in 
a state of compres^n thereby stabilizing the surrounding fomnaUon, reducing the flow 
of loose particles from the sumxjnding formation into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrocartxms from the 

25 surrounding fonnation. 

In an alt^native embodinient, a seismic source 1105 Is positioned on a surfeoe 
location to thereby impart seismic energy Into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 diskxiged from the radial opening thereby enhancing the subsequent recovery of 
hydrocarbons from the fonnation 125. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radteDy expanded and ptasticalty formed Into contact with the surrounding formation 
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125. thereby coupling the prorated tutnifiar member 145 to the surrounding fbmiation, 
an impulsive load is applied to the perforated tubular member. The impulsive load noay 
be applied to the perforated tubular mernber 145 by applying the load to the end of the 
apparatus 130. The imixtoive load is then transferred to the surrounding fomnation 125 
5 thereby oompacUng and/or slurrifying the surrounding formation. As a result, the 
recovery of hydrocarbons from the formation 1 25 is enhanced. 

In an altemaitive errAxxfiment, as Illustrated in Fig. 12, a wellbore casing 1205 having 
one or nmre perforations 1210 is positioned within the wellbore 105 that traverses the 

10 fonmation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of ttie apparatus 130 are radially 
expanded and plastically deformed into contact with the wellbore casir>g 1205 thereby 
compressing the sumjunding fomnation 125. In this nnanner, the surrounding formation 
125 is maintained In a state of compression thereby stabilizing the surrounding 

15 formation, reducing the flow of loose particles from the surrounding formation into the 
radial openings of tt^e perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the surrounding formation. 

in an alternative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the fomiation 125. in this manner, 
particles lodged In the radial operas in the perforated tubuteir member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fbonatlon 125. 

25 In an alternative embodiment, after the perforated tubular member 145 has beeri 
radially expanded and piasticaily formed Into contact with the vyallbore casing 1205, 
thereby coupling the perforated tubular member 145 to the surrounding formation, an 
impulsive load Is affiled to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular number 145 by applying the load to the end of the 

30 apparatus 1 30. The Impulsive load s then transferred to the surrounding formation 1 25 
thereby compacting and/or slunri^ng the surrounding fomiation. As a result, the 
recovery of hydrocarbons from the fi^mation 125 is enhanced. 
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Referring to Rg. 13, in an attenrative enr^odimant, one or more perforated tubular 
• members 1305 are coupled to one of the perforated tubular memliers 145 by radially 
axpandirtg aiid plastically defonning the perforated tudiular member into engagement 
with the perforated tubular merhber in a conventional manner andfor using one or more 
5 of the radial expansion methods disdosed in one or mwe of the foHowing: (1) U.S. 
patent application serial no. 09/454,139, attorney docket no. 25791.03.02. filed on 
12/3/1090, (2) U.S. patent application serial no. 09/510,913, attorney docket no. 
25791.7,02, filed on 2«3/2000. (3) U.S. patent appfication serial no. 09/502,350. 
attorney docket no. 25791.8.02. filed on 2/10/2000, (4) U.S. patent application serial 

10 no. 09/440,338, attorney docket no, 25791.9.02, filed on 11/15/19M, (5) U.S. patent 
application serial no. 09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2(X)0. 
(6) U.S. patent application serial no. 09/512,895, attorney docket no. 25791.12.02, filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511,941, attorney docket no. 
25791.16.02. fited on 2/24/2000, (8) U.S. patent application serial no. 09/588.946, 

15 attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent applteatfon serial 
no. (W559,122. attorney docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent 
appBcatton serial no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000, (1 1) U.S. provisional patent applteation serial no. 60/162.671. attorney docket 
no. 25791.27. filed on 11/1/1999, (12) U.S. provistonal patent application serial no. 

20 60/154,047. attorney docket no. 25791.29, fitod on 9/16/1999. (13) U.S. pioviskxiai 
patent appOc^n serial no. 60/159.082. attorney docket no. 25791.34, filed on 
10/12/1999. (14) U.S. provistonal patent appBcation serial no. 60/159.039, attorney 
docket no. 25791.36, filed on 10/12/1999. (15) U.S. provistonal patent applhation serial 
no. 60/159,033, attorney docll»t no. 25791.37, fited on 10/12/1999. (16) U.S. 

26 provistonal patent dpplteation iserial na .eo«12,359. attorney docket no. 25791.38. filed 
on 6/19/2000. (17) U.S. provisional patent application serial no. 6(1/165.228. attorney 
' docket no. 25791.39, filed on 1 1/12/1999. (18) U.S. provistonal patent application serial 
no. 60/221.443, attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional 
patent applkation serial no. 60/221.645, attorney docket no. 25791.46. filed on 

30 7/28/2000. (20) U.S. provistonal patent appTication serial no. 60/233,638, attorney 
docket no. 25791.47. filed on 9/18/2000. (21) U.S. provisional patent appllcatton serial 
no. 60/237,334, attorney docket no. 25791.48. fited on 10/2/2000. (22) U.S. provisional 
|»t«it appOcaUon serial no. 80/270.0)7. attorney docket no. 25791.50, filed on 
2/20/2001; (23) U.S. provistonal patent appBcatton serial no. 60/262.434. attorney 
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docket no. 25791.51, filed on 1/17/2001; (24) U:S. provisional patent application serial 
no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent applicatton serial no. 60/303,740. attorney docket no. 25791.61, filed on 
7/8/2001 ; (26) U.S. provisional patent applicatton serial no. 60/31 3,4S3» attorney docket' 
5 no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent application serial no. 
60/317,985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent applicdtion serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969,922, attorney docket 
no. 25791.69, filed on. 10/3/2001, the disclosures of whicti are incorporated herein by 
10 reference. In this manner, the perforated tubuFar member 905 nruDdifies the flow 
characteristics of the perforated tubular member 145 thereby permitting the operator of 
the apparatus 1 30 to modify the overail flow characteristics of the apparatus. 

In an alternative embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve fiuidicly couples the interior of a pair of adjacent perforated 
tubular memboB, 145a and 145b, that extract hydn^carbons from oonesponding 
suMenanean zones A and B. In this manner, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothennal energy from a targeted subterranean geothermal zone 1505. In this 
manner, the operattonai effkfency of the extractton of geothermal energy is significantly 
enhanced due to the increased Internal diameters of the various radially expanded 
25 etenrients of the apparatus 130 that perrnit greater volumetric f^^ 

In an altematJve embodiment, the perforated tubular members. 145, 210, 212, 216.. 
218, and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members, in an exemplary embodiment, the amount of further radial 
30 expandon required to dean the radial passages of the perforated tubular members 
145. 210, 212. 216, 218, arid 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that includes a zonal Isolation assenfU)ly Including 
one or nrnxe solM tubular members, each solid tubular nrmmber including one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. In an exemplary 
embodimentp the zonal isolation assembly further includes one or more intenmediate 
soM tubular members coupled to and interleaved among the perforated tulHilar 
5 members, each intemiediate solid tubular member including one or more extemar 
seals. In an emmplary embodiment, the zonal isolation assembly further includes one 
or more valve members for controlling the flovv of fluidic materials between the tubular 
rnen^rs. In an exemplary embckliment, one or more of the intermediate solid tubular 
members includef one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
includes one or more primary solid tubulars, each primary solid tubular inckiding one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tubulars* and n-1 Intermediate solid tubulars coupled to and interleaved among the 
15 perforated tubulars, each intermediate solid tubular including one or more extemal 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A meliiod of isolating a first subtenBnean zone from a second subtenranean zone in a 
wetlbore has also been described that includes position^ one or more primary soHd 

20 tubulars within the wellbore. the primary solid tubulars traveling the first subterranean 
zone* positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fiuididy coupling the perforated 
faAulars and the primary solid tubulars, and preventing the passage of fluids fmm the 
first subterranean zohe to the second subterranean zone within the wellbore external to 

25 the sold and perforated tubulars, 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been descrit}ed that includes 
positionir^g one or more primary solid tubulars within the wellbore, fluidicly coupling the 
30 primary soM tutnjiars with the casing, positioning one or more perforated tubulars 
within the welR>ore, the perforated tubulars traversing the producing subterranean 
zone, fluidicly coupllr^g the perforated tubulars with the prinnary solid tubulars, ffutdidy 
isoialir>g the producing subtemanean zone from at least one other subterranean zone 
wiUtin the wellbore, and fluidicly coupling at least one of the perforated tubulars witti the 
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producing subterranean zone. In an exemplary embodiment, the method further 
includes oontrollably fluididy decoupling at least one of the perforated tubulars from at 
least one oVtw of the perforated tubulars. 

5 An apparatus has also been described that indudee a subterranean fonnation induding 
a wellbcm. a zonal Isolation assembly at least partially positioned within the wellbore 
that indudes one or more solid tubular members, each solid tubular member induding 
one or nnore external seals, and one or more perforated tubular members coupled to 
the solid tubular members* and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are fonned by a radial expansion process performed wi^iin 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or mc^ intermediate solid tubular members coupled to and interleaved 
among the perforated tubular rnembers, each intenfnediate solid tubular member 

15 induding one or more external seals, wherein at least one of the solid tubular 
members, the perfprated tubular members/and the Intenmediate solid tubular members 
are fonmed by a radial expansion process perfomned wittiin the weilt)ore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for oontroOing the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary emlxxiiment, one or more of the 
Intenmediate solid tubular members indude one or more valve members for controliir^ 
the flow of fluids between the solid tubular members and the perforated tubular 
nntemt)ers. 

25 An apparatus has also been described that indudes a subterranean formation including 
a wellbore, a zonal isotation assemtriy positioned within the wellbore that Indudes one 
or nrnre primary solid tubulars, each primary solid tubular induding one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intennediate solid tubulars coupled to and interleaved among the 

30 perforated tubulars, each interrrmdiate solid tubular induding one or mom external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the p^lorated tubulars, arKl the intennediate sdid 
tubulars are formed by a radial expansion process perfbnmed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
* weilbore has also been described that Includes positioning one or more primary solid 
tubutars within the weilbore. the primary solid tubulars traversing the first subterrariean 
zone^ positioning one or more perforated tubulars within the weilbore. the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the weilbore. fluididy coupling 
tbe perforated tubulars and the primary solid tubulars. and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
weilbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting nnaterials from a producing suMerranean zone in a wellbOTB, at 
least a portion of the weilbore including a oasirig, has also been described that includes 
positioning one or more primary solid tubulars within the weilbore. positioning one or 
more perforated tubulars within the weilbore, the perforated tubulars traversing the 

15 produdr^g subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the weilbore. fluididy coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
soHd tutnilars. fluididy isolating the produdng subterranean zone from at least one 
other subtenBnean zone within the weilbore. and fluididy coupling at least one of the 

20 perforated tubulani with the produdng subterranran zone. In an exemplary 
embodiment, the method further Indudes oontroilably fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean formation including 
25 a weilbore. a zonal isolation assemtriy positioned within the weilbore that indudes n 
solid tubular members positioned within the weilbore. each solid tubular member 
induding one or more extemat seals, and n-1 perforated tubular meml;>er8 positioned 
within the wellt>ore couple to and interieaved among the solid tubular members, and a 
shoe positioned within the weilbore coupled to ttie zonal isolation assembly. In an 
30 exemplary embodiment, the zonal isotatbn assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members, in an exemplary embodiment, one or more of the 
solid tubular memt>ers Indude one or more valve mendiefs for controllir^ the flow of 
fluids between the solid tubular members and the perforated tubular members. 
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A system for isolating a first subtenranem zone from a second subtenanean zone in a 
welibore has also been described that includes means for positioninig one or more 
primary solid tubulars within the welibore, the primary solid tubulars traversing the first 

5 subterranean zone* means for positioning one or more perforated tubulars within the 
welibore, the perforated tubulars traversing the second subterranean zone, means for 
fluidicly coupling the perforated tubulars and the primary solid tubulars. arul means for 
preventing the passage of fluids from the first subten'anean zone to the second 
subterranean zone within the welibore external to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a weilbore, at 
least a portbn of the welibore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars v^thln the welibore, means for 

15 fluidicly coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the welibore, the perforated tubulars traversing the 
producing subterranean zone, means for fluidicly coupfing the perforated tubulars with 
the primary solid tubulars, means fbr fluidicly Isolating the producing subteranean zone 
from at least one other subterranean zone within the welibore, and means for fluldtdy 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary emtxxliment, the system further includes means fbr oontrollably 
fluldiciy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A systeim for Isolating a first subtenranean zone from a second subterranean zone in a 
weilbqre has also been described that includes means fbr pwitloning one or more 
primary solid tubutars within the welibore, the primary spGd tubulars traversing the first 
. subterranean zone, means for positioning one or more perforated tubulars within the 
wellbora. the perforated tubulars traversing the second subterranean zone, means for 

30 rsdialiy expandir^g at least one of the primary solid tubulars and perforated tubulars 
withfn the welibore, nneans for fluidldy coupling the perforated tubulars and the primary 
solid tutHilars, and means for preventing the passage of fluids from the first 
subterranean zone to the second sutjtenanean zone within the wellb(^e external to the 
primary solid tubuiara and perforated tubulars. 
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A system for extracMng matertals from a producing subterranaan zone In a wellbore. at 
least a portion of the vnellboie Including a casing, has also been described that Indudee 
means for positioning one dr more primary solid tubuiars within tite wel»>ore. means tor 

5 posiUoning one or more peiforated tubulars wittiln the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the primary sotd tubulars and flie perforated tubulars within the wellbore, means for 
fluididy coupling the primajy solid tubulars with the casing, means for flutdlciy coupling 
the perforated tubulars with the solid tubulars, means for fluididy isolating the 

10 producing subterranean zone from at least one other subten-anean zone within the 
wellbore. and means for fluididy coupling at least one of the perforated tubulars with 
the produdrig subtenrwiean zone. In ah exemplary embodiment, the system further 
Includes means for contrdtebly fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

A system for isdating subtenanean zones traversed by a wellbofB has also been 
described that Includes a tubtriar support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the lubular support member and comprising a tapered end. a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a vaiveabie passage coupled to an end of the tubular liner, 
wherein the tubular Hner Includes one or more expandable tubular members that each 
Indude^a tubular body comprising an intemnediate portion and first and second 
expanded end portions coupled to opposing ends of the intemnediate portion, and a 

25 ' sealing member coupled to the exterior surfoce of the intermediate portion, and one or 
mor9 slolted tubidar rnembers ooupted to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diametw of the tubitor expansion cone. In an exemplary errtxxliment. the wall 
tNckne^es of the first and second expanded end portions are greater than ttie wall 

30 thickness of the intemwdiate portion. In an exemplary embodiment, each expandable 
tubular member further Indudes a first tubular transltlonary meml»r coupled between 
the first expanded end portion and ttie Intermediate portion, and a second tubular 
transitionary menriter coupled between the second expanded end portion and the 
intermediate portion, wherein the angles of indrnation of the first and second tubular 
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traditionary rmmbers relative to the intermediate portion ranges from abouX 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intemiediate 
portion ranges from about 75 percent to about 98 peroenl of the outside diameters cf 
the ftrst and secmd expanded end portjons. In an exemplary embodiment, the burst 

5 strength of the first and seoond expanded end portions Is substantially equal to the 
burst strength of the intennedlate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intermediate portion ranges from about 100 to 120 percent. In 
an exemplary embodiment, the relationship between the wall thidcnesses ti, t2, and tinr 

10 of the first expanded end portion, the seoond expanded end portlov), arid the 
intennediate portion, respectively, of the expandable tubular members, the inside 
diameters Di, D2 and Dint of the first expanded end portion, the second expand^ end 
portion, and the intennnediate portion, respectively, of the expandable tubular nrtembers, 
and the inside diameter IXadsm of the wellbore casing that the expandable tubular 

15 member will be inserted into, and the outside diameter Dom of the expansion cone that 
will be used to radially expand the e)q9andable tubular member within the wellbore is 
given by the following expression: . ^ 

wherein ti « ts: and wherein Di - In an exerrpiary embodiment, the tapered end of 
20 ttie tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment the angle of attack of the adjacent discrete tapered 
secttons Increases in a continuous manner from one end of the tubular expanskxi cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expanston cone includes an paraboloid body. In an 
25 exan^lary embodlnient, the angle of attack of the outer surface of the parabotoid body 
increases in a continuous manner from one end of the parabotold body to the opposHa 
end of the parabdoid body. In an exemplary embodiment, the tubular Dner comprises 
a plurality of expandable tubular members; and wtierein the other tubular members are 
interleaved among the expandable tubular members. 

30 

A method of isolating subten^nean zones traversed by a wellbore has also been 
described that includes positkxiing a tubular liner within the wellbore, and radially 
expanding one or more discrete portions of the tubular Dner into engagement with the 
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WBllbore. In an exemfriary embodiment a plurality of discrete portions of the tubular 
liner are radially expanded into engagen>ent with the wellbore. in an exemplary 
embodiment, the femaining portions of the tubular liner are not radially expanded. In 
an exmnpiary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidic material into the tubular linen and wher«n the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrate portions of the tubular liner, 
in an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubiriar members that are radially expanded into engagenr\ent with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment, the tubular liner includes one or more expandable tubular 
menders that each Include a tubulsur body comprising an intemnedlate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member raupied to the exterior surfeoe of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the Inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular ntembers. In an 
ei^mplary embodiment, the tubular liner Include a plurality of expandable tubular 
members; and wherein the slotted tubular nrtembere are interleaved among the 
expandable tubular members. 

25 

A system fen- isolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a fibular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tut)ular Bner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement with the wellbore. 
In an exemplary embodiment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic material Into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 



expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment, the tubular liner Includes a plurality erf tubular members;, and 
wherein one or more of the tubular merttf^ns are radially expanded into engagement 
with the weltbore and one or more of the tubular members are not radially expanded 
5 into engagement wHh the wellbore. In an exemplary embodinrient, the tubular members 
that are radially expanded Into erigagement with the wellbore include a portion that is 
radially expanded into engagement with the wellbore and a portion ttiat is not radially 
expanded into engagement with the wellbore^ 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subterranean fomiatlon defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or nhore discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exempteiy embodiment, the tubular liner is coupled to the boBhole by 

15 a process that includes positlbning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagenrtent with the 
borehole, in an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded Into engagement with the borehole, in an exemplary 
embodiment, the remaining porttohs of tt)e tubular liner are not radially expanded. In 

20 an exemplary embodinMit, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular linen and wherein the other 
discrete portions of 0>e tubutar tiner are radially expanded t>y puDing an expansion oone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of, tubular membera; and wherein one or more of 

25 the tutxjiar members are radially e)q>anded into er^agement with the borehole and one 
or nxw of the tubular members are not radially expanded into engagement with the 
borehole. In an exempiary embodiment, the tubular rnembers that are radially 
expanded into engagement with the borehole indude a portion that is radially 
expanded into engagement with the borehole and a portion that is not radialiy 

30 expanded into engagemsnl with the borehole. In an exemplary embodiment, prior to 
the radial expansion the bJbular liner includes one or more expandable tubular 
nwnbers that each include a tubular body comprislr^g an intenmediate portion arid first 
and second expanded end portions coupled to opposing ends of the Intermediate 
portion, md a sealing member coupled to the extertor surface of the intemnediate 
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portkm, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the Inside diameters of the dotted tubular members are greater than 
or equal to the maximum Inside diameters of the expandable tubular members. In an 
exemplary embodiment the tubular liner Indudes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interteaved among the 
expandable tubular members. 

An apparatus has been described that Includes a zonal Isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 external seals, one or more perforated tubular members coupled to the sdld tubular 
memtiers, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or nrtore temperature sensors operably ooupted to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular members, onid or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow 8er)sors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and gbntrolling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process performed within the wellbore. 

25 

A method of isolating a first subterranean zorie from a second subtenranean zone in a 
weHbore has also been described that Includes posiGoning one or more solid tubulars 
wHhin the wellbore. the solid tubulars traversing the first subtenranean zone, positioning 
one or more perforated tutnjiars within the wellbore, ttie perforated tubulars traversing 
30 tte second subtenanean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluidldy coupfing the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
sutrterranean zone to the second sut>terranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. monitoring the operating temperatures, 
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pressures, and flow rates within one or more of ttie perforated tubulars, and controlling 
the flow of fluidic rnateriate through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materiais fn3m a producing subten^nean zone in a wellbore, at 
least a portion of the welibore including a casing, has also been descdbed that includes 
positioning one or more solid tubulars within the welibore, positioning one or more 
perforated tubulars v^in the welibore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the welibore, fluidicly coupling the solid tubulars with the 
casing, flutdicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the welibore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a fundion of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 welibore has also been described that includes means for positioning one or more solid 
tubulars within the welibore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated tubuters within the welibore, the 
perforated tubulars traversing the second subterranean zone, nieans for radially 
expanding at least one of the solid tubulars and perforated titulars within the welibore, 
25 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellixre external to the solid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and rmans for controIKng the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operating tempmtures, pressures, and flow rates. 

A system for extracting materials from a produclr^g sutiterranean zone in a welibore, at 
least a porticm of the welibore Including a casing, has also been described that Includes 
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means for postponing one or more solid tubuiars witliin the welllx)re. means for 
positioning one or more perforated tubuiars within the wellbore, the perforated tubuiars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the solid tubuiars and the perforated tubuiars within the weilbore, means for fluldicly 

5 coupling the solid tubuiars with the casing, means for fluididy coupling the perforated 
tubuiars with the solid tubuiars, means for fluididy isolating the producing subterranean 
zone from at least one other subtenranean zone within the welibore, means for fluididy 
coupling at least one of the perforated tubuiars with the producing subten^nean zone, 
means for monitoring the operating temperatures* pressures, and flow rates within or>e 

10 or more of the perforated tubuiars, and means for oontrolling the flow of fluidic 
materials through the perforated tubuiars as a function of the monitored (^)erating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly 
15 including: one or more solid tubular members, each solid tubular member including one 
. or more external seals, one dr more perforated tubular members each Including radial 
passages coupled to the 90i\6 tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zor>al Isolation assembly. At least one of the solid tajbular 
members and the perforated tubular members are formM by a radial expansion 
process performed within the wellbore, and tfie solid ttAular liners are fmned by a 
radial expansion process perfbnmed within the wellbqre. 

25 A method of isolating a first subterrai^n zone from a second subterranean zone in a 
weilbore has also been desoibed that includes positioning one or more solid tubuiars 
within the weilbore, the soHd tubuiars traversing the first subten^nean zone, posHiontng 
one or more perforated tubuiars each including or>e or more radial passages \Mthin the 
weUbore, the perforated tubirfars traversing the second subterranean zone, radteilly 

30 expanding at least one of the sdid tubuiars and perforated tubuiars within the weilbore, 
flukfidy coupling the perforated tubuiars and the primary solid tubuiars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the weilbore external to the primary solid tubuiars and perforated tubuiars, 
positiOTlng one or more solid tubular liners within the interior of one or more of the 



perforated tutxulars, and radiaNy expanding and plastically defomnlng the soikl tubular 
liners within the interior of one or more of the piarforated tubulars to fluidiciy seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 . least one of the solid tubulars and the perforated tubulars svithin the wellbore, fluididy 
coupling the solid tubulars with the casing, fluidicty coupling the perforated tubulars 
with the solid tubulars, fluidiciy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the producing subtenanean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically defomiing the solid tubular Bners within the interior of 
one or mora of the perforated tubulars to fluidiciy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subterranean zone from a second subtenanean zone in a 
wellbore has also been described that includes means for positioning one or mora solid 
tubulars ^thin the wellbora, the soBd tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubidars traversing the second 

25 subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tutKilars and the solid tubulars, means for preventing the passage erf fluids from the first 
subterranean zone to the second subterranean zone within the weltbore extemal to the 
primary solid tubulars arxi perforated tubulars, means for positioning one or riiore solid 

30 tubular liners within the interior of one or more of the perforated tubulars, and means 
for radially exparKling and plastically deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluididy seal at least sorhe of the radial 
passages of the perfected tubulars. 
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According to another a^^ect of the present inventioh, a system for extracting materials 
from a producing subterranean zone in a weilbore, at least a portion of the wellbore 
including a casing, has also been described that includes means for positioning one or 
more solid tubulars within the weRbore, mearis for positioning one or more perforated 

5 tubulars each Including one or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subtOTanean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling ttie 
perforated tubulars with the solid tubulars^ means for fluididy isolating the produdng 

10 subterrar^n zone from at least one other subterranean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubulars with the producing 
subtenranean zone, means for positioning one or more sdid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defonming the sdid tubular liners within the Interior of one or nrtore of the 

15 perforated tubulars to fluidicly seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been descn'bed that indudes a zonal isolation assembly 
induding: one or nK>rs sdid tubular members, each solid tubular member induding one 
20 or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the soBd tubular members, and a seeding material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular member^, and a shoe coupled to the zonal isolation 
asserTd)ly. . 

25 

A method of isdating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes po^oning one or more solid tubulars 
within the wellbore, the sdid tubulars traversing the first subterranean zone, positioning 
one Of more perforated tubulars each Induding one or nrK>re radial passages within the 
30 wellbore, the perforated hibulars traversing the seoorKJ subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids firom fhB first subterranean zone to the second subtemanean zone 
within the wellbore external to the primary sdkJ tubulars and perforated tubulars. 
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sealing off an annular region within at least one of the perforated tutnilars, and Injecting 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
lubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a produdng subtenanean zone in a welibcm, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the welttx^re. fluldicty 
coupling the solid tubulars with the casing, ftuididy coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subteranean zone from at least 
one other subtenraneah zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the produdng subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars. and injecting a hardenable fluidic seating 
material into the sealed annular re^oris of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for is<^ting a first subtenranean zone from a second subterranean zone in a 
20 wellbore has also been described that Includes means for positioning one or more solid 
tubulars within the wellbore, the sofid tubulars traversing the first subterranean zone, 
means for positiontr^ one or more perforated tubulars each Including one or more 
radial passages within the weiibore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weiibore external to the 
primary solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars, and means for injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages ci the perforated tubulars. 

A system for extracting materials from a producing subtenranean zone in a wellbore, at 
least a portton of the wellbore including a casing, has also been described ttiat includes 
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means for portioning one or more solkJ tubulars within the weltbore, nneans for 
positioning one or more perforated tubulars each including one or more radial, 
passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and. 

5 the perforated tubulars within the wellbore, nieans for fiuididy ooupUng the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy tsoiating the produdng subtenanean zone from at 
least one other subten^nean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subteranean zone, means for 

10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that indudes a zonal isolation assembly 
positioned v^in a weilbore that traverses a subterranean formation including: one or 
more sdid tubular members, each solid tubular member Induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe ooupted to the zona! isolation assembly. At least (me of the soBd tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed within the weilbore, and at least one of the perforated tubular 
members are radially expanded Into intimate conted with the subterranean formation. 
In an exemplary embodtanent, the perforated tubular members that are radially 
expanded Into intimate oontad with the subtenranean formation oompress the 

25 eubterraneanfbrmation. 

' A method of isolatvig a first subtenanean zone firom a second subten-anean zone in a 
weilbore has also been described that indudes positioning one or nr^ore solid tubulars 
within the wdlbore, the solid tubulars traversing the first subtenranean, zone, positioning 
30 one or more perforated tubulars within the weOt>ore each including one or more radial 
passages, the perforated tubulars trayersing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate conted 
with the second subterranean zone, fluididy coupling the perforated tubulars and the 
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solid tubutars. and preventing the passaige of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore extendi to the solid tubulars and 
perforated tubulars. In an exemplary embodinient, the perforated tubulars that are 
radially expanded into intimate contact with the seopnd subterranean zone compress 
5 the second subterranean zone. In an exemplary embodiment, the method further . 
includes vibrating the second subterranean zone to increase the rate of recovery of 
hydfocart>on8 from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zor>6 to dean the radial 
passages of the perforated tubulars that are radially exparxled into intimate contact 
10 with the second subterranean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded into intimate contact with the second subten^nean zone to increase the rate 
of recovery of hydrocart)ons from the second subtenranean zone. 

15 A method of extracting materials from a producing subten^anean zone in a wellt>ore. at 
least a portion of the wellbore including a casing, has ateo been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
peiforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expariding at least one of the perforated tubulars Into intimate contact with the 
producing subterranean zone, fluididy coupling the solid tubulars with the casing, 
fhJidcly okipling the perforated tubulars with the solid tubulars, fluididy isolating the 
produdng subterranean zone from at least one othw subterranean zone within the 

25 weilbore, and flukfidy coupling at bast one of the perforated tubulars with the 
produdng subterranean zone. In an exemplary embodiment, the perforated tubulars 
that are radially expanded into intimate contact with the produdng subtenranean zone 
Gorripress the produdng subterrar^n zone. In an exemplary embodiment, the method 
further Indudes vibrating the produdng subterranean zone to increase the rate of 

30 recovery of hydrocart)on$ from the produdng subterranean zone. In an exemplary 
embodiment, the method further indudes vibratirtg the producing subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
Intimate contact with the produdng subterranean zone. In an exemplary embodiment^ 
the method further indudes applying an Impulsh^ load to the perforated tubulars that 
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are radially expanded into Intimate contact with the produdng subterranean zone to 
increase die rate of n^covery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subtenwiean zone from a second subterranean zone in a 

5 weHboie has also been described that Includes means for positioning one or more solid 
tubulars within the wellbore, the solid tiibulars traversing the first subtenBnean zone, 
means for positioning one or more perforated tubulars within the w^lbore eac^ 
including one or more radial passages, the perforated tubulars traversing the second 
sulrienanean zone, means for radially Expanding at least one of the solid tubulars and 

10 perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subtenanean zone, means for 
fluiiScly coupling the perforated tubulars and the solid tubulars, and rheans for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into intimate coritact with the second subtenranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenanean ' 

20 zone. In an exemplary embodiment, the system further includes means for vibratiTtg 
the second subterranean zone to dean the radial passages of the perforated tubulars 
that ars radially expanded into intimate contact with the second subtenranean zone. In 
an exemplary embodrment, the system further indixies means for applying an 
impulsive load to the perforated ^bulars' that are radially expanded into Intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subtenanean zone. 

A system for extracting materials from a produdrig subterranean zone in a wellbore. at 
least a portion of the wellbore iriduding a casing, has also been described that indudes 
30 means for positioning one or more solid tutxjlars within the welltx>re, means for 
posltiorring one or more perforated tubulars vi^n the welltx>r6 each Induding one or 
more radial openings, the perforated tubulars traversing the produdng subtenanean 
zone, means for radially expanding at least one of the solid tubuteirs and the perforated 
tubulars within the wellbore. means for radially expanding at least one of the perforated 

63 



tUMjIars into intimate contact with the producing subterranean zone, means for fluididy 
coupBng the solid lutMJtars vMx the casing, means for fluididy coupling the perforated 
tubulars with the sofid tubuiars, means for fluididy isolating the produdng subterranean 
^ne from at least one other subterranedn zone within the wellbore, and means for 

5 fhjididy coupling at least one of the perforated tubulars with the produdng 
$ut>terranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone comprises means for compressing the producing subten^nean 
zone. In an exemplary embodiment, the system further indudes means for vibrating 

10 the produdng subtenranean zone to increase the rate of recovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subten^nean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contad 
with the producing subtenanean zone. In an exemplary embodiment* the system 

15 further indudes means for applying an Impulsive load to the perforated tubulars that 
are radially expanded info Intimate contact with the produdng subterranean zone to 
inorease the rate of recovery of hydrocarbons from tto produdng subterranean rone. 

An apparatus has also been described that indudes a ronal isolatton assembly 
20 positiqned within a wellbore that traverses a subtennanean formation and indudes a 
perforated wellbore casing, induding: one or more solid tubular merribers, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubulcir members* and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tutnjlar members and the perforated 
25 tubidar memt)er5 are formed by a radial expansion process performed within the 
weDbore, and at least one of the perforated tubular members are radially expanded into 
intimate contact with the perforated wellbore casing. In an exemplary mibodimant the 
perforated tubular memt>ers that are radially expanded into intimate contact with the 
perforated casing compress the subterranean fomnation. 

30 

A method of isolating a first subterranean zone from a second subtenane^n zone In a 
wellbore that indudes a perft)rated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or more solid tubulars 
within the weObore, the solid tubulars traversing the first subterranean zone* positioning 
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one or more perforated tubulars within the wellbore each including one or nx>re radial 
. paseages, the perforated tubulars traversing the second subtenanean zone, radially 
expanding at least one of the priniary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into Intimate contact 

5 with the perforated casing, fiuidiciy coupling the perfbrated tubulars and the- soBd 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subten^nean zone within the wellbore external to the solid tubulars and 
perfbrated tubulars. In an exemplary embodiment, the perforated tubulars ttiat are 
radially expanded into intimate contact with the perfbrated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subterranean zone to incTBase the rate of recovery of 
hydrocartx>ns from tiie second subterranean zone. In an exemplary emtxxiiment, the 
method further includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded Into intin^te contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
' applying an impulsive load to the perforated tubulars that are radially expanded Into 
intimate contact with the perforatied casing to increase the rate of recoviary of 
hydrocdrt>on8 from the seHDond^bterranean zone. 

20 A method of extracting nriaterials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore iriduding a casing and a perfbrated casing that traverses 
ttie producing subtenmean zone, has also been described thai includes positioning 
one or nrKMie solid tubulars wittiin tiie wellbore, positioning one or more perforated 
tubulars within ttie wellbore each Including one or more radial passages, the perforated 

25 tubulars traversing ttie producing subtemanean zone, radial^ e)4>anding at least one of 
ttie Bdld tubulars and the perforated tubulars wittiln tiie wellbore, radially expanding at 
least one of the perforated tubulars into Intimate contact witii the perfjorated casing, 
flutdidy coupling tiie solid tubulars with the casing, fiuidiciy coupling Uie perforated 
hjbulars with the solid tubulars, fluididy isolating tiie producing subterranean zone from 

30 at least one other subten^nean zone within the wellbore. and fluidicfy coupling at least 
one of the perforated tutHJiars with the producing subterranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into irxtimate contact 
witii the perforated casing compress the producing subtenanean zorte. In an 
exemplary embodiment, the metiiod further indudes vibrating the produdng 
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subterranean zone to increase the rate of reooveiy of hydrocart)ons from the producing 
subterranean zone. In an exemplary embodiment, the method firther includes 
vltxBting the producing sut>terranean zone to dean the radial passages of ttie 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing, in an exemplary embodiment, the method further Includes , apr^ing an 
frnpulsive load to the perforated tubulars that are radially expanded into inGmate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subtenanean zone. 

10 A system for isolating a first subterranean zone from a second subtenanean zone in a 
welltx^re that includes a perforated casing that traverses the second subtenranean 
zone, has also been descrit>ed that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

IS including one or more radial passages, the perforated tubulars traversing the second 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially ^(pending at least one of the 
perforated tubulars Into intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first sutiterranean zone to the second subterranean zone 
within the Wellbore external to the solid tubulars and perforated tubulars. In an 
exerTYplary embodiment, the means for radicdiy expanding at least one of Uie perforated 
tubulars into intimate contact v^th the perforated casing comprHses means for 
compressing the second subterranean zone. In an exerrvlary erribodlment, the system 

25 further includes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocartx>ns from the second subtenanean zone. In an exemplary 
emfcKxiiment. the system further includes means for vibrating th^ second subterranean 
zone to clean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. In an exemplary embodiment the 

30 system furtlier includes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contact with the perforated casinjg to increase 
the rate erf recovery of hydrocart>or^ flrom the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a weHt>ore» at 
least a portion of the wellbore induding a casing and a perforated casing that traverses 
the producing subterranean zona, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore* means for positioning one or 

5 more perforated tubulars within the wellbore each including 6ne or more radial 
openings, the perforated tubulars traversing the pnxlucing subterranean zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore, means for radially expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fiuididy coupling the solid 

10 tubulars with the casing, means for fiuididy coupling the perforated tubulars with the 
solid tubulars. means for fiuididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, and means for fiuididy coupling 
at least one of the perforated tubulars with the produdng subten^nean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into Intimate contad with the perforated casing comprises means for 
compressir^ the produdng subterranean zone. In an exemplary embodiment, the 
further indudes means for vibrating the produdng subtenanean zone to increase the 
rate of recovery of hydrocartx)ns from the produdng subterranean zone* In an 
exemplary embodiment, the system further indudes means for vibrating the producing 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intin^te contact with the perforated casing. In an exemplary 
embodiment, the system furBier indudes means for applying an Impulsive load to the 
perforated tubulars that are radiaHy expanded into intimate contact with the perforated 
casing to lncre»e the rate of recovery of hydrocart)on8 from the pnodudng 

25 subterranean a>ne. 

An' apparatus has adso been described that indudes a zonal Isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
or more exterral seals, one or more perforated tubular memt)ers each induding radial 
30 passages coupled to the sdid tubidar menrYbers, and one or nnore perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular membere, and a shoe coupled to the zonal 
isolation assemt^. At least one of the solid tubular mennt>ars and the perforated 
tubular members are formed by a radial expansion process performed within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion process 
perfonmed wittiin the wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that inciiKJes positioning one or more solid tubidars 
wtthtn the wellbore^ the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
welit>ore, the perforated tubuteirs traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluididy coupi\r\Q the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subteranean zone to the second subterranean zone 
within the wellbore extemai to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
1 5 tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes ' 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubiilars each Including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing sutrterranean zone, radially expanding at 
least one of the solid tubulars and the perfcxated tubuiara wiH)in the wellbore, fluididy 
coupling the soHd tubulars with the casing, fluididy coupling the perforated tubulars 
with thB solid tubutars, fhikJIdy isolating the produdng subtenanean zone from at least 

25 one other subterranean zone within the wellbore, fhiididy coupling at least one of the 
perforated tubulars with the produdr^ subterranean zone, positioning one or rnor6 
perforated tubular liners within the interior of one or rTX>re of the perforated tubulars, 
and radially expanding and plastically defbnming the perforated tubular liners within the 
interior of one or more of the perforated tubulars. 

30 

A system for isolatirtg a first subterTar>ean zor^ ftom a second subterranean zone In a 
wellbore has also been descrit>ed that indudes fYieans for positioning one or more solid 
tubulars within the weiibore, the solid tubulars traversing the first subterranean zone, 
means for posttioning one or rinore perforated tubulars each induding cme or more 
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radial passages within the welltKxe, the perforated tLd)ulars traversing the second 
. subterranean zone, means for radiaDy e}q)anding at least one of the solid tubulars and 
perforated hjtnjiars within the weHbore, means for fluidiciy ooupling the perforated 
tutHJlars and the solid tul>ubrs, means for preventing ttte passage of flukis from the first 
5 $ut>terranean zone to the second subtenranean zone within the wellbore external -to the 
primary solid tubulars and perforaited tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or rnore of the perforated tubulars, 
and means for radially expandirig md plastically deforming ttie perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of tiie wellbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore. means for 
positioning one or more perforated tubulars each including one or nrK>re radial 

15 passages within the wellbore, the perforated tubulars traversing the produdng 
subtenanean zone» means for radially expanding at least one of the solid tubulars and 
the perforated tubuiars within the wellbore, means for fluidiciy coupling the solid 
tubulars with the casing, means for fluddidy coupling the perforated tubulars with the 
solid tubulars. means for fluldidy isolating ttie producing subterranean mne from at 

20 least one other subterranean zone within the wellbore, means for fluidk:ly' ooupling 
at least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within tile Interior of one or more of 
the perfdnated tubuiars, and means for radially expanding and plastically defomning the 
perforated tubular liners wittiin the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that Indildes a zorial isolation assembly 
induding: one or rime soDd tubulv members, each solid tubular member induding one 
or more extema! seals, two or more perforated tubular members each induding radial 
passages coupled to the solid tubular membiers, and one or more one«way valves for 
30 controllably fluididy coupling the perforated tubular members, and a shoe coupled to 
ttie zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfonned within 
theweffbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plur^ty of pnoducfaig zones In a weilbore has also been described , that 
indudes positioning one mors soM tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 

5 including one or more radial passages within the weilbore, the perforated tubulars 
trapsing the second subterranean zone, radially expandir>g at least one of the solid 
tubulars and perforated tubulars within the weilbore, fluidicly coupling the perforated 
tubulars arKJ the primary soOd tubulars, preventing the passage of fluids from the first 
subten^nean zone to the seccmd subten^nean zone within the weilbore extemal to the 

10 primary solid tubulars and perforated tubulars, and preventing fluids from passing frt>m 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a weilbore having a plurality of producing 
15 subterranean zones, at least a portion of the weilbore including a casing, has also been 
described that includes positioning one or more solid tubulars within thei weilbore, 
positioning two or more peritoratad tubulars each including one or more radial passages 
within the weilbore, the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the weilbore, fluididy coupling the solid tubulars wHh the casing, fluidicty coupling 
the perforated tubulars with the soM tubulars, fluidicly isolating the produdng 
subterranean zme from at least oiie other subtenanean zone within the weilbore, 
fluidicly coupling at least one of the perforated tubulars with the produdng 
subterranean zone,, preventing fluids ftom passing frofh one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isdating a first subtenanean zone from a second subterranean zone 
having a plurality of produdng zones in a weilbore has also been described that 
indudes means for positioning one or more solid tubulars within the weilbore, the solid 
30 tubulars traversing tto first subterranean zone, means for positioning one or more 
perforated tubulars each indudtr^ one or more radial passages within the weilbore. the 
perforated tubulars traverstoig the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
means for fluididy cotn^ling the perforated tubulars and the solid tubulars, means for 
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preventing the passage of fluids from the first subterrBoean zom to the second 
subterranean zone within the wellbore external to the primary soUd tubulars ancl 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of fhe perforated tubulars, and means for preventing fluids 
5 from passhg from orie of the producing rones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracfing materials from a plurality of producing subterranean zones in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 

10 that includes means for positioning or^ or more solid tubulars within the wellbore. 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the produdng 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars wi^in the v^llbore, means for fluldidy coupHng the* solid 

15 tubulars v^th the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fliiidicly isolating the producing subterranean zone from at 
least one other subtenanean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 

20 the perfbrated tubularSt and means for i^eventin^ fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting geothenmal energy from a subterranean fonnation 
25 containing a source of geotherifnal energy has also been- described that includes a 
zonal isolation assembly positioned within the subterranean fbnmation induding: one or 
mora solid tubular members, each solid tubular member Including one or more external 
seals, one or wotb perforated tubular members each including radial passages coupled 
to the solid tubular meml>er8, and one or more perforated tubular Tiners each induding 
30 one or more radial passages coupled to the interior surfaces of one or rrwe of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfomned within the wetlt^ore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
induding a souroe oT geothemial energy in a wellbore has also been described that 
indudes positioning one or more solid tubulars within the welibore. the solid tubulare 
traversing the first sutiterranean zone, positioning one or more perforated tubulars 
5 each induding orm or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the soRd 
tubulars and perforated tubulars within the wellbore, fluidiciy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the^interior of one or more of the perforated tubulars; and radially 
expanding and plastically defomrifng the perforated tubular liners within the interior of 
one or mors (rf the perforated tubulars. 

15 A method of extracting geothermal energy from a subterranean geothermal zone ir^ a 
wellbore, at least a portion of the wellbore Including a casing, has also been described 
that indudes positioning one ormore solid tubulars v^in the wellbore, positioning one 
or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the subtenranean geothemnal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subtenanean 
geothemial zone from at least one other subtenanean zone within the wellbore. and 
fluididy coupling at least one of the perforated tubulars with the subtenanean 

25 geothermal zone. 

A system for isolating a first subterranean zone from a second geothenmal 
subterranean zone in a wellbore has also been described that Indudes means for 
positiorHng one or more sofid tubulars within the wellbore, the solkj tubulars traversing 
30 the first subterranean zone, means for positlonlrtg one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothermal subterrar>ean zone, means for radially expanding at 
least one of the sdid tubulars and perforated tubulars virtthln the wellbore, means for 
fluididy coupling the perforated tubulars and the solkf tubulars, and means for 



preventing the passage of fluids from thie first subterranean zone to the second 
geothermal sut)tenranedn isane within the weltbore e)ctennal to the pr^ary solid tubulars 
and perfbrated tubulars. 

5 A system for extracting geothermal energy from a subterranean geothemial zone in a 
wsllbore, at teast a portion of the wellborn including a casing, has also been described 
that includes means for positioning one or more solid tubulars within the wdibore. 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the weilbore» the perforated tubulars traversing the subterranean 

10 geothemial zone, means for radially expanding at least one of the solid tubulars and 
the perfbrated tubulars within the weltbore. means for fluid idy coupling the solid 
tubulars with the casing, nraahs for fluidldy coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the subterranean geothermal zone from at 
least one other subterranean zone within the wellbore, ar\d means for fluidicly coupling 

15 at least one of the perfbrated tubulars with the subterranean geottiemnal zone. 

An apparatus has also been descrit>ed that includes a zonal Isolation assembly 
including: one or more solid tubular memtmrs, each solid tubular member Including one 
or more external seals, one or more perfbrated tubuliar members each including one or 

20 more ladial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal jsolatlon assembly- At least one of the solM tubular membere and the perfbrated 
tubiriar members are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

* A method of isolating a first subterranean zone from a second subtenanean zone in a 
wellbore has ateo been described that Includes positioning one or more solid tubulars 
within the wellbore, the solid tul>ulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversirig the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within Ola 
wellbcm, fluidicly coupling the perfbrated tubulars and the solid tubulars. preventing the 
passage of fluids from the first sutrten^nean zone to the second subtenanean zone 
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within the wellbore external to the solid tubulars and perforated tubulars, and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars wittiin the wellbore^ 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion oT the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
peiforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subtenranean zone from at least 
one other subtenranean zone within the wellbore, fluidicly coupling at least one cf the 
perforated tubulars with the producing subterranean zone, monitoring the operating 

IS temperatures, pressures, and flow rates within orw or more of the perforated tubulars, 
and cleaning materials from ttie radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for Isolating a first subterranean zone from a second subtenranean zone In a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars wittih the wellbore each 
Including one or more radial passages, the perforated tubulars traversing ttte second 
subterranean zone, means for radially expanding at least-one of the solid tubulars.and 
25 perfbratied tubulars within the wellbore, means for fiukHcly coupling the perforated 
tubulars. and the solid tubulars, means for preventing the passage erf fluids from the first 
subtentinean zone to the seccmd subterranean zone within the wellbore external to the 
solid tubulars and perforated, tubulars, and means for cleaning mate^ls from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulsra within the wellbore. 

A system for extracting miaterials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbpre including a casing, has also been described that includes 
means for positioning one or hiore solid tubulars within the wellbore, means for 
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positioning one or more perforated tubulars within the weiltxire each including one or 
more radial passages, the perforated tubulars traversing the producing 8Ul)terTanean 
zone, means for radially expanding at least one of the solid tubuiare and the perforated 
tubulars within the weHlxMe. means for fluididy coupling the solid tubulars with the 
S casing, meartt fbr flutdidy coupling the perfbrated tubuiare with the solid tubuiare. 
means for fiuidicly isolating the producbig subtsnanean zone from at least one other 
subtenanean zone within the wellbore, means for fluididy coupling, at least one of .the 
perforated tubuiare with the producing subtenanean zone, and means for cleaning 
nralerials from the radial passages of at least one of the perforated tubuiare by further 
10 radial expansion of the perforated tubulars wHhin the wellbore. 

AlthMjgh illustrative embodiments of the invention have been shown and described, a 
wide range of nxkllficatlon, changes and substitution Is contemplated In the foregoing 
disclosure. In some instances, some features of the present Invention may be 
15 employed vtHthout a oorresponding use of the other features. Accordingly, it is 
appropriate, that the appended claims be oonstnied broadly and in a manner consistent 
wHh the scope of the invention. 
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sum 

1. An apparatus, comprising: 

a zonal isolation assembly positioned Within a wellbore that traverses a 
subterranean formation and includes a perforated wellbore casing, comprising: 
5 one or more solid tubular members, each solid tubular member Including one or 

more external seals; 

one or more perforated tubular members qoupled to the solid tubular members; 

and 

a shoe coupled to the zonal isoiation asseiDbty; 
10 wherein at least one of the solid tubular members and the perforated tubular 

members are fonnfied by a radial expansion proems performed within the wellt)ore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 

15 2. The apparatus of claim 1, wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

3. A method of isolating a first subterranean zone from a second subtemanean 
20 zone in ai wellbore that includes a perforated casbig that traverses me second 
subterranean zone. oomprisir>g: 

positioning one or more soDd tubulars within the wellbors, the solid tubulars 
traversing the f^ subterranean zone; 

posltiontng one or more perforated tubidars within the wellbore each including 
25 one or more radial passages, the perforated tubulars traversing the second 
subtmanean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
30 with the perforated casing; 

fluididy coupling the perforated tubulars and the soiid tubulars; and 

preventing the passage of fluids from Oie first subterranean zone to the second 
subterranean zone within the weObore external to the solid tubulars and perforated 
tubulars. 
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4. The method of daim 3, wherein the perforated tubuiars that are radially 
expanded into intimate contact with the perforated casing comfross the second 
subterranean zone. 

5 

5. The method of daim 3, further comprising vibrating the second subten^nean 
zone to increase the rate of recovery of hydrocarbons from the second subten^nean 
zone. 

10 6. The method of daim 3« further comprising vibrating the second subtenranean 
zone to clean the radial passages of the perforated tubuiars that are radially expanded 
Into intimate contact with the perforated casing. 

7. The method of daim 3. further comprising apptyir^ an impulsive load to tl^ ' 
15 perforated tubuiars that are radially expanded into intimate contact with the perforated 

casing to increase 0ie rate of recovery of hydrocart)on8 from the second subtemanean 
»ne. 

8. A method of extracting materials from a producing subterranean zone in a 
20 wellbore, at least a portion of the weilbore induding a casing and a perforated casing 

that traverses the produdng subtenanean zone, comprising; 

positioning one or more solid tubuiars within the wellbore; 

positioning one or more perforated tubulans within the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the producing 
25 subtenanean zone; 

radiaiiy expanding at least one of the solid tubuiars and the. perforated tubuiars . 
within the wellbore; 

radbily e)^>andhg at least one of the perforated tubuiars into intimate contact 
with the perforated casing; 
30 fluididy coupling the solid tubuiars with the casing; 

fluididy coupling ^ perforated tubuiars with the solid tubuiars; 

fluididy Isolating the produdng subten^anean zone from at least one other 
subterranean zone within the weilbore; and 

fluidicly coupling at least one of the perforated tubuiars with the produdng 
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subterranean zone. 

9. The method of datm 8, wherein the perforated tubulars that are radially 
expanded into ihtimate contact with the perforated casing compress the producihg 

5 subtemainean 2X)ne. 

10. The method of claim 8, further comprising vibrating the producing subterranean 
zone to increase the rate of recovery of hydrocarbons from the producing subtenranean 
zone. 

10 

1 1 . The metlxxl of dalm 8, further comprising vibrating the producing subterranean 
zone to clean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

IS 12. The method of claim' 8, further conr^rising applying an impulsive load to the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

20 13. A system for Isolating a first subterranean zone from a secorKi subterranean 

zone in a wellbore that Includes a perfbrated casing that traverses the second 

subterranean zone, comprising: 

means for positioning one or more soBd tubulars within the wellbore, the solid 

tubulars traversing tf^ first subterrgdnean zone; 
25 nneans for positioning one or more perforated tubulars within the wellbore each 

Including one or niore radial passages, the perfbrated tubulars traversing the second 

luibterranean zone; 

means for radldlly expanding at least one of the solid tubulars and perfbrated 
tubulars within the wellbore; 
30 means for radially expanding at least one of the perforated tubulars Into intimate 

contact with the perforated casing; 

means for fluidldy coupling the perforated tubulars and the sofoi tubulars: and 
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means for preventing the passage of fluMs from the first subterranean zone to 
the seoond subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 14. The system of daim 13, wherein the mearis for radially expanding at least one 
of the perforated tubulars into intiniate contact with the perforated casing comprises 
means for compressing the second subterranean zone. 

15. The system of clam 13, furfter corvrfeing means for vibrating the seoond 
10 subterranean zone to Increase the rate of recowy of hydrocarbons from the second 

subterranean zone. 

16. The system of daim 13, further cOTfiprisIng means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 

15 radiaity expanded into intimate contact with the perforated casing. 

17. The system of claim 13, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact wWi the 
perforated casing to increase the rate of recovery of hydrocarbons from the seoond 

20 subterranean zone. 

IB. A system for extracting materials fronri a producing subterranean zone in a 
wellbore. at least a portion of fiie wellbore induding a casing and a perforated casing 
that traverses the produdrig subterranean zone, comprising; 
25 ' means for positioning one or niore solid tubulars i^htn the wellbore; 

means for prolBoning one or more perforated tubulars within the wellbore each 
ihdCiding one or more radial openings, the perforat9d hAulars traversing the producing 
subterranem zone; 

means for radiaily expanding at least one of the solid tubulars and tf» 
30 perforated tubulars within the wellbore; 

means for radiaity expanding at least one of the perforated tubulars into intimate 
contad with the perforated casing; 

means for fluidldy coupling the solW tubulars with the casing; 

means for fhiididy coupling the perforated tubulars with the solid tubulars; 
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means forfluidldy Isolating the producing subterranean zone from at least one 
• oOier subterranean zone wjthin the weltbora; and 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterraman zone. 

5 

19. The system of claim 18, wherein the means for racfially expanding at least one 
of the perforated tubidars Into intimate contact with the perforated casing comprises 
means for compressing the producing subterranean zone. 

10 20. The system of claim 18, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocart)ons from the producing 
subtenanean zone. 

21. The system of dalm 18, further comprising means for vibrating the producing 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the perforated casing. 

22. The system of claim 18, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 

20 perforated casing to incra^ the rate of recovery of hydrocarbons firc»rn the producing 
subterranean zone. 
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1. An apparatus, oomprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, eadtt solid tubular member including one or 
more external seals; 

5 one or more perforated tubular members coupled to the solid tubular members; 

one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of flukJic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 
10 perforated tubular noembers; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

one or more flow sensors operably coupled to one or nrwre of the perforated 
15 tubuiar members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 
a controller operably coupled to the flow control valves, the temperature 
sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
20 pressure and flow serisors and oonMling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the peribrated tubular 
members are formed by a radial expansion process perfomned within the wellbore. 

2. A method of isolating a first subtenranean zone from a secorul subterranean 
25 zone in a weObore, comprising: 

positioning one or more solid tubulars within the weOborp, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tutnjiars traversing the second subterranean zone; 
30 radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 

fluididy coupfing the perforated tubulars and the sdid tubulars; 
preventing tt^e passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the solid tubulars and peiforattd 
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tubulars; 

monitoring the operating temperatuFes, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluldic nnaterials through the perforated tutnilars as a 
5 function off the nnonitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
weHbore, at least a portim of the wellbore including a casing, comprising; 

positioning one oi* more solid tubulars within the wellbors; 
10 positioning one or more perforated tubulars within the wellbore, the perforated 

tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidicly coupling the solM tubulars with the casing; 
1 5 fluididy coupling the perforated tubulars with the solid tubulars; 

fluidiciy isolating the producing subtenanean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the pnxiucing 
subterranean zone; 

20 nrxmitoring the operating temperatures^ pressures, and flow rates within one or 

more of the perforated tubulars; and 

controlling the flow of fluldic materials through the perforated tubulars as a 
function of the monitored operating temperatures^ pressuras, and flow rates. 

25 '4. A system for isdating a first subtenranean zone from a second subtenanean 
zone in a weUbore, comprising: 

means for positior>1ng one or more solid tubulars within the wellbore. the solid 
tubulars traveraing the firet subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore, the 
30 perforated tubulars traversing the second subterranean zone; 

' means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
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the se<x)nd subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

nneans for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 
5 means for controlling the flow of fluidic materkils through the perforated tubulars 

as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
weDbore. at least a portion of the wellbore including a caslr^» comprising; 

10 means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated 
15 tubulars within the weUbcwe; 

means for fluididy coupling the solid tubulars with the casing; 
nieans fc»-fluidicty coupling the perforated tubulars with the solid tubulars; 
means for fluididy Isolating the producing subterrartean zone from at least one 
other subterranean zone within the wellbore; 
20 • means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more cf the perforated tubulars; and 

means for controlling the flow of fluidic material through the perforated tubulars 
25 as a function erf the monitored operating temperatureSp pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or ntore solid tubular members, each solid tubular memt>er induding one or 
30 more external seats; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the interior surfaces of one or more 
of the perforated tubular memt)ers for sealing at least some of the radial passages of 
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the perforated tubular memt)ers; and 

a shoe coupled* to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomied by a radial expansion process perfomied within the wellbore; and 
5 wherein the solid tubular , liners are fonned by a radial expansion process 

perfomied within the wellbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbOTe, comprising: 
10 positioning one or more solid tubulars within the wellbore, the solid tubuiars 

traversing the first subten^nean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

15 radially expanding at least one of the solid tubulars and perforated tubuiars 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid.tubulars; 
pie^ntlng the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbofe external to the primary solid tubulars and 
20 perforated tubulprs; 

positioning one or more solid tubular liners within the interior of one or rnore of 
the perforated tubulstfs; and i 

radially expanding and plastically deforming the soU tubular liners within the 
interior of one or more of the perforated tubulars to fluidfdy seal at least some of the 
25 radial passages of ttie perforated tubulars. 

' 8. A method of extracting materials from a producing subterranean' zone in a 
welttxra, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
'30 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing thB producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 



fluid idy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluldidy isolating the produdng subten^nean zone from at least one other 
subterranean zone within the wellbore; 
5 fluididy ooupHng at least one of the perforated tubulars with the producing 

subfenanean zone; 

positioning one or more sofid tubular liners within the interior of one or more of 
the perfoTBited tubulars; and 

radbtly expanding and piastlcally deforming the solid tubular liners within the 
10 Interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

9. A system for Isolating a first subterranean zone from a second subterranean 
zone In a wellbore. comprising: 

15 means for positioning one or more solid tubulars within the wellbore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
more radial passages within the weitt>ore. the perforated tubulars traversing the second 
subterranean zone; 

20 means for radially expanding at least one of the solid tubulars arxl perforated 

tubulars within the weHbpre; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fliMs from the first subterranean zone to 
the seoofKJ subterranean zone within the weilbora external to the (ximary solid tubulars 
25 and perfbrated tubulars; 

nneans for po^oning one or more solid tubutar liners within the interior of one 
or more of the perfbrated tubulars; and 

means for radially expanding and ptasUcaily defonming the solid tubular liners 
within the interior of one or nrxxe of the perforated tubulars to fluididy seal at least 
30 some of the radial passages of the perfbrated tubulars. 

10. A system for extracting materials from a produdng subten-anean zone \n a 
wellb(TO, at least a portion of ttie wellbore induding a casing, comprising; 

means for positioning one or nore solid tubulars within the wellbore^ 
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means for positioning one or more perforated tubulars each including one or 
more radial passages witliin the wellbore, the perforated tubulans traversing the 
producing subterranean zone; 

means for radiaOy expanding at least one of the solid tubulars and the 
5 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluidtcty coupling the perforated tubulars with tiie solid tubulars; 

means for fluididy isolating the produdng subtanranean zone from at least one 
other subterranean zone within the wellbore; 
10 means for fluididy coupling at least one of the perforated tubulars with the 

produdng subtenaneah zone; 

means for positioning one or more solid tubular liners within the interior of one 
ormoreof the perforated tubulars; and 

nneans for radially expanding and plastically defonming the solid tubular liners 
15 within the interior of one or more of the perfected tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or wotb solid tubular members, each solid tubular member induding one or 

more external seals; 

one or mora perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

a sealing material coupled to at least some of the perforated tubular members 
25 for sealing at least some of the radial passages of the perforated tubular members; and 
a shoe coupled to the zonal isolation asseimbly. 

12. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

30 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each Induding one or more radial 
passages mthin the welfbore, the perforated tubulars traversing the second 
subterranean zone; 
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radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellt>6re; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
S subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

sealing off an annular region within at least one of the perforated tubulars; and 
injecting a hardenaUe fiuidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
10 tubulars. 

13. A method of extracting materials from a producing subterranean zone in ia 
welibOfB, at least a portion of the we|it>ore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
15 positioning one or more pwforated tubulars each including one or nK>re radial 

passages within the wellbore, the perforated tubulars traversing the producing 
siri)terTanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
20 fluididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars wHh the solid tubulars; 

fhfldidy isolattng the producing subtenranean zone finom at least one other 
subtsrranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
25 subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; And 

injec&ig a hardenable fluidic sealing materteirinto the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

30 

14. A system for isolating a first subterrariean zone from a second subterranean 
zone In a wellbore, comprising: 

meafYs for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone; 
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means for positioning one or more perforated tubulars each including one or 
more radfal passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

nneans for radially expanding at least one oT the solid tubulars and perforated 
5 tubulars within the weltbore; 

means for fiuldidy coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 
10 means for sealing off an annular region within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluidic seatirtg material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

15 

15. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

nraans for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubuiars each including one or 
20 more radial passages within the weilbore, the perforated tubulars travefrsing the 
producing subterranean zone; 

means for radially expanding at least one of the StoHd tubulars and the 
perforated tubulars within the wellbore; 

rneans for fluididy ooupOng the solid tubulars with the casing; 
25 means for fiuididy coupUng the perforated tubuiars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone fronri at least one 
other subterranean zone within the wellbore; 

means for flukJidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
30 means for sealing cSf an annular region witliin at least one of the perforated 

tubuiars; and 

means for injecting a hardenable fluidic sealing material irito the sealed annular 
regions of the perforated tubulars to seal off at least some of ttie radial passages of the 
perforated tubuiars. 
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16. An apparatus, comprising: 

a zonal Isotetlon assembly positioned within a welltwre that traverses a 
subtenanean fomratlon, oomprising: 
5 one or more solid tid>ular members, each solid tubular member Including one or 

mors external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
and ^ 

a shoe coupled to the zonal isolation assembly; 
10 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within ttie wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contect with the subtenranean formation. 

15 17. The apparatus of claim 16, wherein the perforated tubular members that are 
radiaRy expanded Into intimate contect with the sobten^nean fomnatlon compress the 
subterranean formatton. 

18. A method of Isolating a first subtenranean zone from a second subterranean 
20 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubuters traversing the second 
25 subterrsnean z6n»\ 

radidly expanding at teast one of the prirriary solid tubuters and perforated 
tubuters within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contect 
with the second subterranean zone; 
30 fliflcfidy couprmg ttie perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone withlri the weObore external to the solid tubulars and perforated 
tubulars. 
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19. The method of claim 18. wherein the perforated tubulars that are radially 
exparKled Into intlrhate contact with the second subterranean zone compress the 
second subtenranean zone. 

5 20. The method of daim 18, further comprising vibrating the second sublenanean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method of claim 18» further comprising vibrating the second subterranean 
10 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subtenranean zone. 

22. The method of daim 18, further bomprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 

15 subterranean zone to increase the rdte of recovery of hydrocart>ons from the second 
subterranean, zone. 

23. A method of extracting materials from a produdng subtensnean zone in. a 
vw^ibore. at least a portion of the wellbore induding a casing, comprising; 

20 positioning one or wore solid tubulars witiiin the wellbore; 

positioning one or more perforated tubulars within the wellbore each induding 
one or more radial passages, the perfonated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
25 .within the wellbore; 

radially expanding at least one of the perforated tubulars Into intimate oontad 
with'the produdng subterranean zone; 

fluididy coupling the solid tubulars with ttie casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
30 fluididy isolating the produdng subterranean zone from at least one other 

subterranean zone within the weDbore; and 

fluididy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone. 
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24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into intimate contact with the producing subterranean zone compress the 
produdng subterranean zone. 

5 25. The method of daim 23, fatVhpr comprising vibrating the produdng 
subterranean zone to increase the rate of recov^ of hydrocarbons from the producing 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng 
10 subterranean zone to dean the radiell passages of the perfected tubuiars that are 

radially expanded into iritimate contad with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an irr^ulsive load to the 
perforated tubulars that are radially expanded into intimate contad with the produdng 

15 subterranean zone to increase the rate of recovery of hydrocaribons from Vne producing 
subterranean zone. 

28. A system for isolating a first subtenanean zone from a second suUen^nean 
zone in a wellborep comprising: 

20 means for positioning one or more sdid tubulars within the wellbore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
Induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

2S means for radially expanding at least one of the solid tubulars and perforated 

tubuiars within the wellbore;. 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with ti^ second subterranean zor>e; 

means for fluididy couplir^g the perforated tubulars and the sdid tubulars; and 
30 means for preventing the p^sage of fluids from the first subterranean zone to 

the second subten^nean zone within the wellbore extemal to the solid tubuiars and 
perforated tutnilars. 
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29. The system of claim 26, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

5 30. The system of claim 28. further comprising means for ylbrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

31. The system of daim 28. further comprising means for vibrating the second 
10 subten-anean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into Intimate contad with the second subtetranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact the 

15 second subtemanean zone to Increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

33. A system for extracting materials from a produdng subtenanean zone in a . 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

20 means for positioning one or more solid tubulars within the wellbore; 

means tor positioning one or more perforeted tubulars within the wellbore each 
including one or more radial openings, the perfcnated tubulars baversing the produdng 
subteirartean i»ne; 

means for radially expanding at least one of the solid tubulars and the 
25 perforated tubulars within th? weltbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
oontad with the produdng subterrartean zone; 

means for fluididy coupling the solid tubulars vAh the casing; 
means for fluididy coupling the perforated tubulars with the solid tutnilars; 
30 nr>eans for fluididy isolating the produdng subterranean zone from at least one 

other subterranean zorie within the v/ellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenrarwan zone. 
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34. TTi9 system of claim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subterranean zone. 

5 35. The system of daim 33, further comprising means for vibrating the producing 
subtenanean zone to increase the rate of recovery of hydrocarbons from the produdrig 
subterranean zone. 

36. The system of daim 33. further comprising means for vibrating the producing 
10 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into Intimate contect with the producing subterranean zone. . 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tutiulars that are radially expanded into intimate contact with the 

15 produdng subterranean zone to increase the rate cf recovery of hydrocarbons from the 
produdng subten-anean zone. 

38. An apparatus, comprising: 

a zonal ' Iscriatbn assembly positioned within a wellbore that traverses a 
20 subterranean formaflon and indudes a perforated wellbore casing, comprising: 

one or mora solid tubular menAers, each solid tubuter member induding one or 
more mtemal seals; 

one or nrtore perforated tubular members coupled to the solid tubular members; 

and 

25 a shoe coupled to the zonal isotetion. assembly; 

wherein at least one of the solid tubuter members and the perforated tubuter 
members are formed by a radial expansion process performed vnthln the wellbore; and 
' wherein at least one of the perforated tubular members are radtetly expanded 
into intimate contetct with the periprated wellbore casing. 

30 

39. The apparatus of daim 38, wherein the perforated tubular mennbers that are 
radially expanded into intimate contect with the perforated casing compress the 
subterranean formation. 
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40. A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore that includes ai perforated casing that traverses the second 
subtenranean zone, comprising: 

poslttoning one or more solid tubulars within the wellbdre, the solid tubulars 
5 traversing the first sut>terranean zone; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages; the perforated tubulars traversing the second 
subtenranean zone; 

radially e)q)anding at least one of the primary solid tubulars and perforated 
10 tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the perforated casing; 

fluididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to ttie second 
15 subterranean zone within the wellbore external to the solid tubutars and perforated 
tubulars. 

41. The method of daim 40, wherein the perforated tubuiars that are radially 
expanded into intimate contact vinth the perforated caslhg compress the second 

20 . subterranean zone. 

42. The method of daim 40, further oomprteing va>rating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the secfond subtenranean 
zone. 

25 

43. The metfiod of daim 40, further comprising vibrating the second subten^nean 
zorie to dean the radial passages of the perforated tubuiars that are radially expanded 
into intimate contact with the perforated casing. 

30 44. The method of daim 40, further comprising applying an impul^ve load to the 
perfc)rBted tubulars that are radially expanded into intimate contact with the perforated 
casing to Increase the rate of recovery of hydrocarbons firom the second subterranean 
zone. 
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45. A method of extracting materials from a producing subterranean zone in a 
watltKm, at least a portion of ttm weiltKm including a casing and a perforated casing 
that traverses the producing sul>terranean zone, comprising; 

positioning one or more solid tubulars within the welibore; 

positioning one or more perforated tutMilars within the WellborB each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expancfing at least one of the solid tubulars and the perforated tubulars 
within the welibore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with ft\B perforated casing; 

fiuididy coupling the solid tubulars with the casing; 

fluididy coupfing the perforated tubulars with the solid tubulars; 

flujdidy Isolating the produdng subtenranean zone from at least one other 
subtenranean zone within the welibore; and 

fiuididy toupling at least one of the perforated tubulars with the produdng 
subterranean zone. 

46. The method of claim 45, wherein the peiforated tubulars that are radially 
expanded into Intimate contact with the perforated casing compress the produdf^ 
subterranean zone. 

47. The . method of ctaim 45, further comprising vibrating the produdng 
subtenranean zone to Increase the rate of recovery of hydrocartx)ns from the producing 
subterranean zone. 

48. The method of daim 45, further comprising vibrating the produdng 
subtenBnean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate coritect with the perforated casing. 

49. The method of daim 45. further comprising applying an Impulsive load to the 
perforated tubulars that are radially expanded Into intimate cpnted vM) the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the produdng 
8ubtenar>ean zone. 
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so. A system for isolating a first subterranean zone from a second subterranean 
zone In a wellbore that includes a perforated casing that traverses the second 
subterranean zone, oonnprising: 

nneans for positioning one or niore solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or nwre radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars \^thln the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; ar)d 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51. The system of daim 50, wherein the means for radially expanding at least me 
of the perforated tubulars into intimate contact with the perforated casing comprises 

means for compressing the second subterranean zone. 

52. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocart>ons from the secmd 
subterranean zone. 

53. The system of claim 50, furfter comprising means for vibratir^ the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 

54. The system of dalm 50. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into Intimate contact with the 
perfbrated casing to increase the rate of recovery of hydirocarbons from the second 
subterranean zone. 
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55. A system for. extracting materials from a producing subterranean zone in a 
wellt}ora. at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 
5 means for positioning one or more so&d tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radlai openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars within the weilbore; 

means for radially expanding at least one of the perforated tubulars Into Intimate 
contact with the perforated casing; 

means for fluidldy coupling the solid tubulars with the casing; 
means for fluidldy coupling the perforated tubulars with the solid tubulars; 
15 means for fluidlcly Isolating the producing subterranean zone from at least one 

ottier subterrar^n zone within tlie v^llbore; and 

means for fluidlcly coupling at least or» of the perforated tubulars with the 
producing subterranean zone. 

20 56. The system of daim 55, Wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 
means for compressirig tte producing subterranean zone. 

57. The system of daim 55, further conprlsing means for vibrating the produdrig 
25 subtenranean zone to increase the rate of recovery of hydrocarbons from the producing 

subterranean zone. 

58. • The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 

30 radially expanded Into intimate contact with the perforated casing. 

59; The system of daim 55, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into Intimate contact with ttie 
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perforated casing to increase the rate of recovery of hydrocartKms from the producing 
subterranean zone* 

60. An apparatus* comprising: 

5 a zonal isolation assennbly comprising: 

one or more solid tubular members* each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 
10 one or more perforated tubular liners each including one or more radial 

passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zor^al Isoteition assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
15 members are formed by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners arb formed by a radial expansion process 
performed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
20 zone In a wellbore, comprising: 

positioning one or more solid tubulare within the wellbore, the solid tubuiars 
traversing the first subterranean zone; 

positioning one or more perforated tut^iars each including one or mors radial 
passages within the wellbore. the perforated tubuiars traversing the second 
25 subterranean zone; 

radially expanding at least one of the solid tubulare and perforated tubuiars 
within the wellbore; 

ftuidfdy coupftng the perforated tubuiars and the primary solid tubuiars; 

preventing the passage of fluids from the first subtenranean zone to the second 
30 subterranean zone within the wellbore external to the primary solid tubuiars and 
perforated tubuiars; 

positioning one or more perforated tul)ular liners within the Interior of oifie or 
more of the perforated tubuiars; and 
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' radially expanding and plasflcaily deforming the perforated tubular yners within 
the interior of one or more of the perforated tubulais. 

62. A method of exIracUng materials fiom a producing sut>terranean zone in a 
wBllbore, at least a portion of the wellbore inducOng a casing, comfmslng; 

positioning one or more solid tubuiars within the wellbore; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars travereing the producing 
sublenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy Isolating the produdng si*terranean zone from at least one other 
subten^nean zona within the wellbore; . 

fluididy coupling at least one of the perforated tubulars wHh the producing 
subterranean zone; 

positioning one or more perforated tubular liners within the Interior of one or 
moreoftheperfbretedti^lare; and 

radially expanding and plastically deforming the perforated tubular linere within 
.the interior of one or more of ttie perforated tubulars. 

63. A system for Isolating a first subterranean zone from a second subtenanean 
zone in a wellbore. comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulare travereing the firet subterranean zone; 

means for positioning one or more peribrated tubulare each Induding one or 
more radial passages within the wellbore, the peribrated tubulafs travereing the second 
subtenanean zone; 

means for radially expanding at least one of the sdid tubulare and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulare and frie solid tubulars; 

means for preventing the passage of fluids from the flret subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
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and perforated tubulars; . ' 

rmans for positkmtng one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
5 liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting rnaterials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for petitioning one or more solid tubulars within the wellbore; 
10 means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 meiansforfluldlcly coupling the scriid tubulars with the casing; 

means forfluidiciy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
other subtenanean zone within ttie wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
20 producing subtenanean zone; 

means for positioning one or nk>Fe perforated tubular liners within the interior of 
one or more of the perforated tut>ulars; and 

rnear^ for radially expanding and plastically defonming the perforated tubular 
liners within the Interfor of one or more of the perforated tubulars. 

25 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or wore solid tubular members, each solid tubular member including one or 
more exterr^t seals; 

30 two or nrK>re perforated tubular members each including radial passages 

coupied to the ^id tubular m6mt>ers; and 

one or more one-way vah/es for controllably fluidiciy coupling the perforated 
tubular members; and 

a shoe coupled to the zonal isotatioh assembly; 
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wherein at least one of the soGd tubular members and the peiforated tubular 
members are fomned by a nstdial expansion process perfomned within the wellbore. 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a welibore, comprising: 

positioning one or more solid tubutars within the weilbore, the solid tubuiars 
traversing the first subtenranean zone; 

positioning two or more perforated tubuiars each including one or more radial 
passages within the weilbore, the perforated tubutars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubuiars and perforated tubuiars 
within the weilbore; 

fluididy coupling the perforate tubuiars and the primary solid tubutars; 

preventing the passage of fluids from the first subten-ahean zone to the second 
subterranean zone within the weilbore extemal to the primary solid tubuiars and 
perforated tubuiars; and 

preventing fluids from passing from one of the produdng zones that has not 
been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials frorn a wetlbpre having a plurafity of producing 
subterranean zones, at least a portion of the weilbore including a casing, comprising; 

positioning one or rrnxe soUd tubuiars within the welibore; 

positioning two <x more perforated tubuiars each Including one or more radial 
passages within the welibore, the perforated tubuiars traversing the producing 
subterranean zones; 

radially expandirig at least one of the solid tubuiars and the perforated tubutars 
within the welibore; 

' fluididy coupling the solid tubidars with the casing; 

fluididy ooupBng the perforated tutMjfars with the solid tubuiars; 

fluididy isolating the produdng subterrarwan zone from at least one other 
subterranean zone within the wellt>ore; 

fluididy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone; 

preventing fluids from passing from one of the produdng zones that has not 
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been depleted to me of the producing zones ttiat \\d& been depleted. 

68. A system for Isolating a first subterranean zone from a second subtenanean 
zone having a plurality of producing zones in a welibore, comprising: 

5 means for positioning one or more solid tidbutars within the wellbore. the solid 

tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages wiihin the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

10 nr)eans for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for fluldicty coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
the second subtierranean zone within ttie wellbdre external to the primary solid tubulars 
IS and perforated tubulars; 

means Tor positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the produdng zones that has been depleted. 

20 

69. A system fbr extracting materials from a plurality of producing subterranean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or moie solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
25 more radial passages within the weBbore. the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least ohe of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidldy coupling the solid tubulars with the casing; 
30 means for fluididy coupling the perforated tubulars with the solid tutiulars; 

means for fluidldy isolating the produdng subterranean zone from at least one 
. other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perfbnated tubuliars with the 
produdrig subterranean zorie; 
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means for posttiomng one or more perforated tubular liners within tlie interior of 
one or more of the perforated tubulars; and 

means for preventiog fluids from passing from one of the producing rones that 
has not been depleted to one of the producing zones that has been depleted. 

5 

70. An apparatus for extracSng geothennal ene^y from a subterranean fomnation 
oontaining a source of geothemnal energy, comprising: 

a zonal isolation assembly positioned wiMn the subterranean fomiatlon. 
comprising: 

10 one or more solid tubular members, each solid tubular member including one or 

mors extemd seats; 

one or more perforated tubular members each including radial passages 
coupled to the sdlid tubular members; and 

one or more perforated tubular liners each including one or more radial 
15 passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to ttte zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

20 . 

71. A method <rf isolating a first subterranean zone firom a second subterranean 
ame including a source of geothermai energy in a weDbore, comprising: 

positioning one or more solid tutHJiars virtthin the wellbore, the solid tubulars 
traversing the first subterranean ione; 
25 positioning one or more perforated tubulars each including one or more radial 

passages within the weHbore. the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubutars 
within the wellbore; 

30 fluididy ooupOng the perforated tubulars and the primary solid tubulars; 

prevMtIng the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 
' positioning one or more perforated tubular liners within the interior of one or 
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more of the perforated tubulars; and 

radially expanding and plastically defonning the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 



5 72. A method of extracting geothermal energy from a subterranean geothenifial 
zone in a wetlbore* at least a portion of the wellbore induding a casing, comprising; 
posltionlf\g one or more solid tubulars within the wellbore; 
positioning one or wore perforated tubulars ead^ including one or more radial 
passages within the wellbore, the perforated tubulars traversing the subterranean 
10 geolhenmal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidicly coupling the solid tubulars with ttie casing; 
fluididy coupling the perforated tubulars wtth the solid tubulars; 
15 fluididy isolating the ^ubten^nean geothemial zone from at least one ottier 

subterranean zone within the wellbore; and 

fluidicly coupling at least one of the perforated tubulars with the subten^nean 
geolhemial zone. 

20 73. A system for isolating a first subterranean zone from a secorid geothermal 
subterranean zone in a wellbore, comprising: 

means for positioning cme or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone; 

means for positkmlng one or more perforated tubulars eadi Induding .one or 
25 more radial passages within the wellbore. the perforated tubulars traversing the second 
geothermal subterranean zone; 

means for radially expanding at least one of the solid tubulars and psrforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
30 means for prev^ting ttie passage of fluids from the first subterranean zone to 

the second geothermal subterranean zone within the wellbore external to tt>e primary 
solid tubulars and perforated tubulars. 



104 



74. A system for extracting geothemnal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more soHd tubuiars within the wellbore; 
5 rrwans for positioning one or more perforated tubuiars each including one or 

more radial passages within the wellbore, the perforated tubuiars traversing the 
subterranean geothemial zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within the wellbore; 
10 means for fluididy coupling the solid tubuiars with the casing; 

means forfluidiciy coupling the perforated tubglars with the sdid tubuiars; 
means for fluididy isolating the subtenranean geothenmal zone fronri at least one 
other siibtenanean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubuiars with the 
IS subtenranean gecrthermal zone. . 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
20 more external seals; 

one or more perforated tubular members each Induding one or more radial 
passages coupled to the solid tubular nrtembers; and 
a shoe coupled to the zorial Isolation assembly; 

wherrin at least one of the solid tubular members and the perforated tubular 
25 membeis are fcMrmed by a radial expansidn process performed within the wellbore; and 

wherein the radial passage of at least one of the p^forated tubular members 
are cieened by further radl.al expansion of the perforated tubular members within the 
wellbore. 

30 76. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positicming one or more solid tubuiars within the wellbore, the solid tubuiars 
traversing the first subterranean zone; < 

positioning one or more perforated tubuiars within the wellbore each including 
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one or more radial passages, the perforated tubulars traversing the secorKi 
subterranean zone; 

radially expanding at least one of the prinnary solid tubulars and perforated 
tubulars within the wellbore; 
5 fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids ifrom the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; and 

deaning materials from the radial passages of at least one of the perforated 
10 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

positioning one or nrK>re solid tubulars within the wellbore; 
15 positioning one or niore perforated tubulars within the wellbore each induding 

one or more radial passages, the perforated tut)ulars traversing the producing 
subterranean zor)e; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
20 fluidicly coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isdating the produdng subterranean zone from at least one other 
subtarranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the produdng 
25 subtenanean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

deaning materials fircHm the radial passages of at least or>e of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

30 

78. A systOTi for isolating a first subterranean zone from a second subterranean 
zone In a wellborB, comprising: 

means for positioning one or nr)ore solid tubulars within the wellbore, ttie solid 
tubulars traversing the first subterranean zone; 
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* means for posltkming one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tulxjtars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
5 tubulars within the weDbore; 

means for fiuldjcly couplinja the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
the second subten^nean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 
10 means for cleaning materials from the radial passages of at least one of the 

perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

79. A system for. extracting materials from a produdng subterranean zone in a 
15 wellbore, at least a portion of the weltboreJndudlng a casing, comprising; 

means for positioning one or more soRd tubulars within the wellbore; 

means for positioning one or more perforaited tubular^ within the wellbore each 
including one or more radial passages, the perforated tubulars traver^g the producing 
subterranean zone; 

20 means for radially expandir^ at least one of the solid tubulars and the 

perforated tutuilars within ttie wellbore; 

means for fluididy coupling the solid taibulars with the casing; 
means, for fluidiciy coupling the perforated tubulars with the sdid tubulars; 
meansi for fluididy isolating the produdng subtenanean zone from at least one 
25 other subtetranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars wW) the 
(mdudng subterranean zone; and 

means for cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansiori of the perforated tubulars within the wellbore. 
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